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diphtheria téxiagraegmeh deeof angl mgillbalxﬂadlbbd immachogadity nompaed eninmotlified diphtheria
toxins. Fur&lgﬂgp écﬁg hérin ‘dférHPo%feh ?0‘131@ %«m%{t réiucetd(?%fnﬂﬁrgerﬁé”y clal%jg’)rlsmg a diphtheria

ereln are no t oxi ns
toxin and atﬂ@éﬂ%“é ecll indinsslgmrinof 2 &M%aé@)Ffﬁ‘iﬂlaélP‘Fr@lp%fhﬁ}aﬁWtHh@r‘YPﬁpndFok’i 9fe embodiment,
the cell bm(ﬁl'igjdoﬁfauﬂ fRAS4 ndﬂﬂﬁbtl&@ria t(bdlrﬂdilﬁ)gptﬁil@ 12:Y cBIl—Bfrldlﬁg hg@&nﬁl afdti@Aembodiment of

on- di t|de one
e compon T R GO UBHL T (1R ROnCAT B RO, G e o cll-
binding ligapd|ingbeipigibdienot Bmmdae b1t anibatirion gltigerglan@ng ﬂrargnamhdn@f a cytokine, a

polypeptlde b&EQ%IOQIh factt(!?eor%[ﬁﬂpunds di scl osed herein, the
OX|n|sa fusion toxin V\,herelnanon- t ox

[0022] In 91351 %@c&jy}pﬁéh? gxo%iﬁ%iép)fm 1s6ps11ﬂﬂ1| t?f@n }Vpeg%m Hle c?llnlequr&ﬁ 4?@“"‘}5‘1}"6 an antibody or
antlgen-blndﬂﬁ)g fragn¥hd tRledf OAR Ehtmﬁldyi dandy f(ﬁrexﬁﬁﬁld gﬁﬂochjnﬁﬂdpdhg:lcfnﬁla@mﬁized

genetically enrgln V\Erﬁc{ foa%r?i%é gn arrl]tl en—%1ndr[r)1 kr%%ﬂ (Ef_ml ¢ e, 18 exgrrqug gg"hb %abz F(ab’),, scFv,

one
<eFv2, singlekisa i BIRISKF sV o 4 Yis o First o the B0y gY prigen binding

fragment thgle&qi)'uﬂg 10BN udfiee M31cRNE 5RREY R Exan@[bt ihg 8l kﬁﬂb@ﬂolecule CD19 or
exa

gnent thereof. t
CD22. A AT OGPy SRAT R AT G, BHfGD MEAT T cpior MISIIR
(Mullerian Inhipjitere Suteapceaypedl @édped). An anti gen- bi ndi ng fragnent

[0023] No?lqg)hgn%na {09151 5695‘ 'c% oﬁﬁhse lElft‘ Ql% moﬁ(n%gd }02 an éﬁgydy or anﬁlgen -binding

si ng V
fragment thfrﬁofaEwweIaL QeFFb%ydPﬁerS i ALl gk Br1Oafie gl 113, 14, 15,
INFo, INFARGRIAESH) G-ESRBNESH, TNFEVEGF, Hphid BFGE ard BSE. €lnlonsttifodi@nt, the cytokine is
Lo nol ecul e such as, for exanple, the B-cell surface

- nmol ecule CD 19 or CD22. Alternatively, the anti body
[0024]  Algrprewidcid gremintpieridifiyd foxing remRrisin @tedt havik Adgest ae pmio acid residue
modlﬁcatloﬂﬁﬁa':[ 1) oﬁeef: et eBliop wileldih sa(dM%édﬂ?e(i 't@k‘ih dxhitDlelREY 1mmun0gemclty compared

Subst ance type || receptor Non- di pht her

to an unmodifjed tﬂx%of%%rrﬂr?vb@g areélﬁ)dg”la } av1 %‘srt gae,anng qu]] rfSé(Ele modification in
at least one tl“Q:;ell Spfitoﬁentvhebﬁﬂgaldlb)ﬂﬂ fstal dipewhelia mdmmga frignagnbertoft Aler pofided are modified

toxins havu}gLalt 5ast fnll_e aIano ach risic{ﬁe Ffdlklﬁaté? Ln a& ée?st 01lleLT @ell elrul'topz ’wh%#em%md toxin 1s a

diphtheria fhaigf-tgrcin. GMIdBmal presied agpegfied fyms hvezam ieﬁs G éwnncsﬂmmdue
modificatioR Btht IE&3F ond ﬁc@l%ltmgﬂeﬁﬁﬁﬂ toxidi€a Gijﬂﬁtﬁéﬂaﬂ&ldn?zoxnl tormprising diphtheria toxin

and at least Elberf:ﬁﬂ %glfhﬁé ?Ibigﬁ!n% e%%n-?l eglta%{x?n apn? tléie azdr#s% Brovfaed Oare modified toxins
residue nodification in at4least one T-cell epitope,
wherein said nodified toxin exhibits reduced
i mrunogeni city conpared to an unnodified toxin.
Further prOV|ded are nDdlfled tOXInS haV|ng at Ieast

o - . oy




having at |east one am no acid residue nodification in
at |l east one T-cell epitope, wherein said toxinis a
waole@hbbnsss a  fusion toxin conprising diphtheriBCT/O%2008/067682

having at legs gnegminqasid regidyie modification gt Ilf.-@st QBEcH! epitere wherein said toxin is a diphtheria
fusion toxuﬂ%ﬁrpﬂh@&ﬁ&ﬁdna tdx@dnd at 1&3@‘ ohp eat Hnﬁiﬁng @R inIRaT £idi-d@phtheria toxin
olypeptideand w eht hr%rilld?'h (e)r)falxtlgm e Fctl ﬁbs IL-2. [00251
POLypep eF’ow eréim are Pt ons conprising nodified
[0025] Prd\nq!ﬂdthhteml age qommsnttsmwwﬂvrlslegime@ﬂed diphthreo g ring ity rednggd immunogenicity and

reduced bmrdﬁ‘lg %&QOtmlﬁfj&enQ satl@mgﬁﬁgg chﬁ’ltﬂeﬁLl toxfl c'o§1prls§[%| & Riafild %gluence as recited in
heria toxin corrprl sing an amno acid sequence_a

SEQID NQ éer diptirpme SHEYTF BRROCiS Mfifgns R HO OTETeBY ! Bt g figpitope
compnsmgaﬁ hiflingBed fdqGatd @rsted han emang SHEIMENOS:aB 1, 184SI87,a0€, 193, 196 and 199 is

modified, and Yvﬁer% gq?asto i3 amlCI:IQ gpé F%tl%%&%%lﬂ%ﬁ- Ié%(xﬁ%gé? mfgf)m a region selected

roma
from among_ggdue}_ 0, 2hdl ang Q9Q g92 qfﬁﬂQfIDé{g) 2 gn?@O,wh@ pvbf;rﬂn aqld mggqu diphtheria toxin

has cytoton:ﬂ afh@lea&élﬂmﬂﬁgﬂffed SiphthRA 1d:x$h, WBEEn WinloRifidatRA at position (x) is a

i on. sel ected_ from anon
substiationf oae. Lhovargho sl s i g hoB it Rt FO M B oy B0, 0. DN K.

G, L and a mpdifisdhe neistial 8dind acio dofmiTable dj gpliohehidran § oxdificatiomst position D/E is a
subst1tut1on &f‘ b tr%)%\x,%h gﬁ’ung ngﬁ’ Ak g@é s%legtgd 8 YA dA fSI ECII ‘gl Ipli"‘t 6%' @ T,W,Y,P,H, Q,
er I'catl on at position (X)
N, K, R ancgzulgg(ilflqdlﬂr p@ﬁue@prmyo agid froxggf ablp Ligmil/aovhsegige ma ﬁ%ﬂ}@n at posmon (y)isa
substltutlonaﬁ’l aBGinfd afifl AR REtedNrorPambng IFF, CQM M GIT, WY, ¥, HPE, &ID, N, K, R, S, L,
modi fied or unusual anino

DN K R L
v, andam‘géﬁiegoﬂ‘%'ﬁﬁ%ﬁf’%a%ﬁ%g;b??Wher ein a nodification at
[0026] Umpwslifieil diphthéria th:@nsaran kayb gt éxerhplenn afinDagd sdqudnge gfi SEQNIDO: 2 or 200 or
an amino aégéequé’ngeg&fq}xl)eon%%k%ﬁwsommng A S E I,V L F
), N, K, R and a nodified or

[0027] In Qmegm ﬁ@O(gE?dodllfl}ﬂ"gﬁf fPé’éH centims s Qs @Premg}ﬁé?twn%lselected from among
V7T, V7N, orahi, DRN s3940 89 8 159G 089N, U P9I, W20T SD3AN, SIS 53 INJ 12901, A9 1BI82924, S292G
andSZ92Tam no acid residue selected fromanong |, F, C M A

G T, WY P HE Q DN K R S L, V, and a
[0028] Inuakinfbiodichent a mpadiSedediphtherintyximeonfaify timrPdifications. Juglypgdified diphtheria
toxins can (;JHHBC(L' chn@ﬁatQh@h&tﬂt@tﬁdn@chﬁ%ﬂ ﬁﬁe%ﬁ]a‘ﬂe V2RI vEX PPl &7NanoD, V7T

sequence of SEQ I D 2 or 200 or an

V29N, V7%W%:Fd’ré/8fr&’ dBquence of any one of SEQ ID NOS: 4-147.
[0029] In [oﬁ)@aﬁnbdﬂnmmommomfmnﬁphmm foxf comeing thed nadidifibdtioss: iSach wadified diphtheria

I
toxins can W@Jﬂ%?l%bﬁ%&%g %g%l;o%ég%g a S (%%Hgg)%sV Zﬁgﬁé%gg\p@zgm9OT VIN
V29N S29923 O’RN \@3&1@29@3 YRN \/:]_22'@ @PONQQ’Q&EZQTS{‘?@@AV7§2@Q@SZ% V7N V29T S292T,

and V7T v8292901.[ 00281 I n one enbodi ment, a nodified di pht heri a

{0030] Codﬁ%)éh{l]?{lg ??%&%SF% L \é@iegg Ltg%%{at‘(%axlugsréghﬁélo%vel)] He?uced 1m1f1unogemc1ty (modified T-
cell epitopeanidadriBosel esitopts) atgi reduged l:ey@mlc@vﬁy\ﬁmmﬂggp;culwqqd(\m@lﬁ cells (HUVEC:s)
compared tyZINlrM%gB’Cd Wﬂ;herl\iz&% SW]EOM?(%-EIOQJ caW\Irthygc%me[eQQ%Q-ﬁlphﬂﬂena toxin

iment, a nodified di phtheria toxin contajns
polypeptidq i BelT B B e ok BT BEEs R g oLy ! 12 113,
IL-4, IL-5, a6, ICONias, M-8, Icanjainidt iore, uf-13y1t- &, [lehS ISk INEys GM-08F, G-CSF, M-CSF,

e oS30 Sy P AL R AGBRL oYt Egporn
polypeptidey7anchye @ TelEbioding poyti thepat: Isgwprmbodigye. theqomybimheris e polypeptide is IL-

2 or a cell- ﬂlgﬂ,{%q;mggme%fti ons conprising nodified di pht heri a
nmuNo

oos - erRade BT Pl Gkt SEAE bOTHRSRGL) b ER T s S e

epitope within diphtheyriagatin,and §i) tnodiFyinmgen lewsi suatanamo aildedidve within acledst gne T-cell epitope

identified ugUUM )1 sai &g@ﬁé‘decgphtﬂgr@%xﬁ’lrégﬂgﬂts rbﬁgeﬂ{nﬂﬁh&%ﬁlkﬁ/ (,to%ér@d to an
conpositions can further conprise a

unmodifieddgyin-di pht heria toxin pol ypeptide includi ng, but not

[0032] Alkd frodied HeRin idHmanbd dTedyctiag a andifigediptiicnid ioxth khidgineRtuced

mmnoger 58 g i Byt e 0 iy o Spgisin
IL-15, 1INFc INFy, GWCSF, GLSF, MCSF, TNF, VEGF,
Ephrin, BFGF and TG-. The non-di phtheria toxin
pol ypepti de can al so be a fragnment of such
pol ypepti des, such as a ceII-blndlng portlon t her eof .

-



WO 2009/ 014835 PCT/ US2008/ 067682 identifying at |east
one T-cell epitope within the anmno acid sequence of a
wale@hbhnsss a toxin of SEQ ID NO 2 or 200, (iiRCT/US2008/067682
identifying ptdepstape fpelh epitopithin the aniip AR seaence efsi dRhgherip torinpf §EQ 1D NO. 2 or 200,
(ii) modlfylhggs%st%@ar;ﬁn@ &didl eGPl AP dt dafiohd T-géil épﬂolgﬂ identifidd ih Ji), (111) modifying at
i fyi ast. on cid residue

e one anpi e e U PO RO GFLD EGRT RO obfe PRy gy and 290-
292 of SEQADNO.2%r 300, wherein 28Qmo@ 8 GphtiSEQdxD eMubitPredireiPunogenicity and reduced
binding to e%cﬁﬁe%klgzeﬁsadoglpﬂ‘@&j{o ah %ﬁn&’dlﬁ%'&tt&&[ I(1@) Jn% nﬁg 5 Hﬁ@l‘ftéamno acid sequence of

reduce I Mmmunogent Ci t and uce bi ndi ng to
the modified Aighiperis) (it tocaiirer tha ﬁ‘d%ﬁ“e(tﬂ‘e TGeL PR Tt Froe B Totif have been
modified, afd %) seRBlgyazthdtgricdAghireEH thiie exhaTinAedicédimnsRgoRAcHy Bl reduced binding to
i fied di pogtfhﬂol a toxinto confirmthat at |east

endmhehalcglecﬁmparﬁdlt an 4t | east one VLS notif have been

[0033] Promddereid is aamjh«(cmf n@éllnetwdlﬁgi &iphlstli faxiackxbibiphg tedvded immunogenicity

compared t(; %nﬂm@?ﬁ@& letn'c rﬁsﬁ%u %Fﬁllcﬁt Q%Q'oﬁé T)éelﬂ%oﬁee\ﬂﬁﬁrﬁtﬂe amino acid
bi nding to cel nmpar ed

sequence o BT BPERER IDE‘%%S{i 508 0 A <HEB 3 ons i g resice withina
least one T-0¢11 epibgeni@entigdiif (ied di pht heria toxin exhibiting reduced

[0034] Furt%rogg}ggl iae%u} ¥a r&eg‘[m ak ?ﬂm}go adki r%%hg}r}ég%ﬁl%ﬁ-} 'IFlting reduced

1mmunogergpt|ytagb@dxwp4 ]aﬁuhng qq@nc&thehzé cg pgmpg@cfg ampanogffied toxin comprising: (i)

identifying & 1&@&&&@ Tlcan E}Q%b@wﬁ{m @EQanDa&\i@)seqaen@tf of%.%hﬂ@ﬂéjto(dnb} SEQ ID NO. 2 or 200;
dif Xt g | st one amt 'P ]e entlf%]d (1); and (iii)

@ modityg o R R B A O L BaeR | S0 RO SR oRe P

modifying Fliattloar anpneadidiesdizeriginthd sgiansyelediaitiran therglobmepnsisting of residues 7-9, 29-

31, and 290'%% Iof é@(‘j‘ IﬂN@hi DzefOb awﬂefpl(d Sgldqmlid%h tdlpﬂ&eljiaetgﬂﬁ @)gublts reduced immunogenicity

I mmunogeni city and reduced bin mgto endot hel i al
and reducetipding te spgothelit] o¢lls compardin en yiedifediorit conpri si ng: (i)

[0035] Fuhd@mdvfdya Rgeifls alnaastl oﬁﬂﬂqﬂ_g-aﬁﬁé&ﬁeﬁmﬂhﬂﬁﬂa tokih laklﬁbxfukg&educed
1mmun0ge agd rae dcd% ecﬂlllj%e tr(])%edo%fegaﬂ 1_cgis com%atrgc* t(g grtl o Ooﬁlef%g Fﬁxmgomgnsang 1)
identifying piderischue Twicll bpitepaithieths t:lmmn eCId' sagednke ef3 diphtherii Waintof $EQED NO. 2 or 200;
(ii) modlfylhg atsléagtp)né hr)nno Q&&jreglhﬂle‘ \qu:hnfm @Qaiﬂéhﬁg—caf eplltgﬁﬁtt:lengﬁé% 1ﬁ1m 0i8) modifying at

residue wthin the regions selected. fromt

least one s il EORHEGIIYIL SPOROSFUTELT he BoYBEOTg e g9 T 9931, and 20-
292 of SEQUD MNREQ dr Rod\Gy) ahal@fin2BOmotfial wiinb &l stéqlfe'ﬁ:dal off i the @hodified diphtheria toxin to
identify whdth%u e 26 rdb cat&)%xolf a Tec)ép n;géo% Cr al?egll'zli C% ‘JFS x 0 f%l){g sams motif
identified iny@yrouticrdingid Imdlfwd d[p@@lsrt&j tom F’Elﬁé‘is T@P%?@lllé@ﬂn"ﬂ@}“éiyﬁnﬁl @dlzfed binding to

endothelial @atsh,&gpa@écd tyﬁklhlﬁg)dﬁiemmﬂ ed di pht her i a t oxin

i bit reduce eni y reduc i ndi
[0036] Fuf'tger @Wdtglf%gqr?nérs a d‘léel og g%%g eraocﬁtﬁ)ed dﬁ)% ﬁl‘la t8x1]n ey%hdb F éucgd
immunogerg@tyRnd Silurgd bl(lql].)ng tojeddatitelifl yelsgompar¢dga s urgmdifipd gg[ﬂ compnsmg )
identifying gtmeatsp&l@ TVMefl 1&3@ Ql@lnﬁlme Qﬂm@%%ﬁi seaﬁ&ggcgﬁed dﬂnftheﬁa Qkﬂ%? bﬁﬁ H@NO 2 or 200;

oxI n of | ea
(i) oty geHe TP 64 ST 6 4 o Oa%( Tﬁéh@f“’l%?ﬁéenﬁfg Tl (G0 moditying
least one arfifd idilﬂ@mdidﬂ:@ﬂihlﬂ‘ the&@gibi séledted f(dnh lh} g]lmldtcfnyibtﬁg ofitesidheB At 29-31, and 290-
292 of SEQ?IB%\I(? o1 90(53‘ gllv)dan!ilgils d modlke ami o i ug% 8&Sof ﬁ% ér%gff‘%gj dlghtgerla toxin to

S I ng OT resli
identify thtQ@iheZg@f@pﬁtlcg@@a VDS motif gegz@qd ageell e(qtqp)e amd é\[)ylpdﬁl‘}ng sﬁa@ T-cell epitope

identified nﬂ@\ﬁ' FiheBhn A MR dHhESHIS S Bxtitits kdaBcdBetnfioRehicity and reduced binding to
theria toxin to identify whether the nodification

endothelial 8‘?“2 Sompared| tp aEiregfied FBat ed a VLS motif, and (v)

[0037] Prowidbdthyreings S@aétbod\df Selevting £ modifieintiphkticse tokim V(hiem)n, saiingxddied diphtheria toxin
has lost at le‘?’a@! oqlﬁ gocgirl] Iﬁ}%:ll ? %nﬁy&hﬁ? gju ok ta‘gg%gl a%g%lyagblte %rg%ngacogyﬁhjgcq Imémumzed with a
diphitera tggh pagcigt rvﬁlarre@dalti BRI CRHAR g ﬁ%ﬁﬂswald[d@é}@eria P pareins: (W)

contacting ${d¥¥iufhBAHAE 64 Mork i—ho&lﬁ%dlﬂ@ﬂarl@fox[m Whﬂ@m&:uﬂ'ﬁ@ iof ia&fbntlbodles to said

modified dlgihgenrag(g{lrlb gaﬁsgaxc:?gmp Q{ng dteéecgtg]lg I;]heelplfle%en%e 011 :1%?61#1268 sag? é d’n;%fex wherein if a
an unnodi fied toxi n conprising: (i) identi fyl ng at
| east one T-cell epitope within the amno acid
sequence of a diphtheria toxin of SEQ 1D NO. 2 or 200;
(||) rmdlfylng at Ieast one amno aC|d reS|due W|th|n

oy - I T L L




-6 WD 2009/ 014835 PCT/ US2008/ 067682 conplex is
detected, the nodified diphtheria toxin has not |ost
W(Moobleams one B-cell epitope and if a reduced PEwEb200$/067682
complex is detepfdethe medified dirhthega tordatRod jor 3 129 PHE-RETPHCRCGR] ¥  Frgyced levet of
complex is H@&led&he hedifiéd (‘D[ﬂﬂleBa ©Rinlhaelpittholpst ongMBdce(licpilops;ahe (t) shlgctg a modified
diphtheria tgmn {h%li h%glost at f%a orte(%%eélf lﬁpgvf 328 Rgfe: gStar Zt | east one
[0038] Prmﬂﬂmf@e@m nbavnaee@mbeqmnoen@s comipisingjamepdiiedtsefinfapé gl pharmaceutically

acceptable Ja%ﬂr&&gleﬁ pharmaceutically acceptable carri er or
pient. [00391 Provided herein is a nmeth

10039] Pf‘f"r“?&tthﬁ‘é‘ lﬁwaa‘l‘“?tb‘ﬁ’afﬂ]t i e B ERATL IS ARSI |“§H%Hi‘f“ ‘Hﬁegsé%@‘é’é as GVHD ina
mammal co&ipﬁhngaﬁlnﬁlﬂ‘dﬁlﬂgla t]&rapﬁiﬂid‘ﬂaﬁ effe@ivp hinGinn ¢f agtindmatatie i Edngpogition described
d herapgutically effective amount of a pharnmaceuti cal
np03|t|on descri bed herein to said manmal. [00401
[0040] Mmrlang fisraees dinsksadiopd cangerp Maligsnighyascariade a so|rontaMelignant diseases

also can be | 'nﬁﬁ@&s@ss E;‘(é‘{ﬁplk@ bﬁm& @ancgs bR, but MRInbORARY 18] b&RAERTogenous leukemia,

n stas bl. ood canc
cvancons 4 gm0 BBl R aF BB Garos B et on
Hodgkin lymphoenpaaniculitia fTamek hughdma extranbdaipioattkjller/T cell lymphoma, nasal type, chronic
lymphocy’ug ﬁ|:]?eﬂ§ae gr{l{d%%ncﬁgh@ﬁlxnalﬂc% 1 hwﬁﬂ@ﬁdﬂﬁg gﬁ’hsnl &sXJEB'&Q rI@ute T cell

apsed ract or B- cel non-
leukemia/ IYBQH‘?W% Grgrenlary solid @.rnporsf Vﬁtﬂ?@lﬂ‘ﬁ are @ot lfna%é &afhoi;mf a Ingﬁue or organ selected from

among skml(llnlallarﬁ)h{aﬁuﬂ@ binc}eydmﬁmwarﬁ&sﬁh rt:cylﬁﬁ ,stoﬁiaﬂﬂﬂllyfbld laryngeal prostate,
colorectal, l‘lleng?lﬁ(g(;: yt I C(,)ulthe %Iga[[neg ha‘f’ 91 I gesg on tesatllc‘t(aar ]ffjlm rﬁlarrow bone sarcoma, renal,

ATE VI P US §6¢irat@d acl
sweat gland, b‘@k,éqrdnay Ibyawrp broreintesnaliattarayorkerlyivg genitayrisary padt.uehecle,lyod the like

tissues.. Méﬁs@dsﬁ %clddk rﬂuﬁ a@gncl:t ﬁmn&ﬂ@ Stﬁetzgfah@tuhioﬁ%lf' @nnyf tHe s8I tumors described.
| ected from anong skin, nelanona pancr eas,

(00411 Nogyralpant darey e Gt ks GIVEITE pamEDn Pt o

[0042] Prbvadedhgeialis a PEHET A EhanciGOicOViEf ad gntivede; agamckg., RYA transfected DCs, anti-
CLTA4 ant%gal L{;MI&I‘&E 90%(/3 eth%glﬁﬁ&%{ﬁtenﬁ ?ﬁﬁ“ ’valgﬁpﬁﬂ f&s?o%iplr&#lx @%Crlbed herein. In one

embodlmen|t,|a\}§ﬁ varlkqtd%gdsmbpratew is gﬂggpet@'pchfogqud@| adllmfngggtlon of the anti-cancer agent.

In one non-NAKAL BAMPRXthe BEVadidhe- U2 AAnprétéia Seladmifikszédeat 1e@dd tbut (1§ days prior to the
like tissues.. Metastasis include, but are not

anti-cancer pgept t o t o, metastatic tumors of any of the solid

[0043] Altayrovideddesiors omethod @44tibg hlowrtasratic cgmantia gidgwias exselimination of Tregs by

adrmmsterlt’éi laﬂﬁl %ancgr%@amg A traq:i\slll_@ed ﬁ@/kl%-@ﬂﬁmp&%%&i‘éi MISIIR scFvs, etc. Jand a

herein to sa}

Pr ovi terein Is a method
DT variant fugion [y'otslfn dgs[qn%thpre@alﬁ[etéetatgélgmrs Pélu(be for qumple metastahc renal cell

carcinoma, Meﬁﬂ&fc@ﬁ&s&d: dokess, n2fbthtic dvhraAda@Bd danb ﬁﬁta&&;e lMgf‘ablth?r 46 biwSgmbodiment, a
DT variant— 2 fu 1d>n npr telnqsrgdgnrgstt?eggd tn ﬂowedIP)T aerHsQaﬂt I I gnktl Jag&l:r :t%f.nt In one non-

limiting exe\mpﬂq amDTI vYaganft-{lcA feﬂorpmet@eusrﬁdnemﬁmﬁ %lleeitéfrue 64) fi‘e\IS Ipewee thgpnti-cancer
agent. adrri ni strati on of the anti-cancer agent. I n one

[imtin e, the DI variant-I|L2
100441 n SReghepies N PG Bt Re of BEAGPE § BTt ot SV ypror. o fune o
or a melandin@ viaheductmtdr erainaten oﬁﬁﬁgﬂby a[i@ﬁlﬂsﬁilné\blsémﬁﬂlﬂm}ﬂ e (her RNA transfected
DCs, antl—dL%ég aﬁ@ﬁ)toglgg hﬁgﬁﬂg g(}%@! Ie{gg afl z{@'} @acfhﬁtt IIL§ f&%ﬁ%ﬁ;teuy Jie&}cnbed herein. In one

uction or elimnation of adm ni stering an
embodimeng, 3L vegipidl2 @@%PI‘OF@ 1@ad1mWeq. fogﬁwqu&taé@n%tlon of the anti-cancer agent.
In one non-8flting Glafpft, ABDTRARHNEH.2 Middl Prdieisi Gshadfinisir€l a} leadd ebud(4) Bilys prior to the
varjant-1L2 fusion protein described herein.
an"'cancerﬂ/%ef":ist atic tunors include, for exanple, netastatic
renal cell carcinoma, netastatic prostate cancer,
met astatic OVBN%DEWTIQN@WHESIIMWéNGﬁng cancer .
[0045] Flédile P& @éﬂ@psjﬂmﬂlpes ﬁDoRT PYAIIRAL A lobidpakissti dheFfe@leEy oidSnor allotypes
dm ni stered foll \ge UE% adm ni stratl on of the
expressed “éﬁ‘f Fudeaebet and dhssrorldipRPgieh non- 1 miting exanpl e, the
DT variant-1L2 fusion protein is adm nistered at | east
four (4) days prior to the anti-cancer agent. [00441
I n anot her aspect, providederein is a nethod of
treating a prostate tunor, an ovarian tunor, a |lung
tunmor or a nelanoma via reduction or elimnation of
Tregs by adm ni sterl ng an ant i -cancer agent (e . 9., RNA

N | ~1 "= A A . L -



WO 2009/ 014835 PCT/ US2008/ 067682 [0046] Figure 2. DT
T-cell Epitope Map and Donor Responses. CD4+ T-cell
W_@mmﬁgessm? of DI-1 using _overla B % pept.i dBCT/USRDE 57682
[0046]  Figggierd- i3} Tes3!T Resiops MyP apsons: RepprosssaERGT durAtlcniloBpmpRed DT-1 vsing
overlapping [pde§ &stb@Bgainst 5il Ihéﬁltﬁﬁiﬂ@ﬂrsbsrhi hekdracd d@pdlﬁdra{el(ﬂe%) Alindicated by the red
dotted line. nglpﬁl pePtldellﬁ’]ﬁ%%é rrc]t%oflseeg %{\]’% Z %ES%VII%C ar?alugs% ceﬁ ep1 oge %lﬁaSed bya+
symbol) [ 0047] Figure 3. DT T ceII Epi t ope 1. Epltope 1 was

[0047] Fi @@m bt iredl Bsitopd 1. E3iees ?%&TMn-tEﬁ&ﬁis istRBE™M m@ E]ﬂg)pe mapping. Three
donor r esponde onors 3

donors respamd Zegﬁ)eptldﬂ% cﬁxroa;r} SSédmgﬁ,’Qr T t? aﬁ’oﬁﬁi ]§illg$ reﬁlatrer for geptlde 2 (SEQID
NO: 161) igxhpin dith 21 {nBRQatcbor id@ued idiyatéds Pspraien! aidB3BHSPQ HAMDSp B8 and 160) are

_ resi dues indicated. Peptides 1 and 3 (SEQ ID
shown for c%%%l%&r% and 160% are shown for conparison. [0048]
[0048] Figqr@ﬁrléT A-celbfpitppe &| f,pltEBqt 3 b'bsedgltlﬁ@mstng%eﬁzremg T-celi epitope mapping. Four
donors respbftRAtd feb@ 30$ddAGrs EPI2SCI00N T ThEgbpos@iTinted PiadiA@RPistor peptide 31

RN T TN IO HH O E T RO

for comparip@pt i de 31 (SEQ ID NO 162) is shown with pl and p9
[0049] F@H&? %T &‘%\%1'1 ﬁfﬁﬁ)ﬁe 5. nﬂﬂl&)ﬂé ?Qas 15’&19}1&&:{%1 g%pl(SlﬁEQlTh Bp. (Jépggllt]ogg’%appmg Three

donors requmcgé |tq pegme@é é@ngrg rl ,gg:;)nflég)re IT%? gﬁgoquj%rpﬁr bfnidlélg rr%gfeﬁ &)r peptide 35 (SEQ ID
NO: 166) idshbvacwiiep BM g9 66hdr r@dndsficattd D Péphige 34T(SEQED NN 6F)Ss shown for
comparison esponded to peptide 35 (donors 1, 2 and 35). The
P proposed 9ner binding register for peptide 35 (SEQ ID
[0050] Figy@ 6.185 Y-ce b Esitvpovh Bititobe pivasdeitingl using ForScreest drel epitope mapping. Three
donors resp'oﬁlzgli Weﬁﬁjde 35eRbYS, I%Aan& %Qﬂl%r iy d]ﬁ%} bﬁé&ngﬁgi@ﬂr foPpeptide 39 (SEQ ID
ce pi tope 4

npari so 005 .
NO: 169) ‘%B?‘Y‘b}?f’éh ! ‘Wﬁg’ g%ﬁrfsf‘ ﬁmﬂfga}t‘?ﬁig Epi ScreenTM T-cel |
[0051] Figpé 1.0PE TrapPppitvge 5. Thyiege 5 dandamsficdosipg EdiSdretrd™ fapll kg®p8Mapping. Six
donors resp()%? g({ p}Fé(}es 11'(? 4?9{% 420)1‘% 9}];?%5&{ R0 §1§8’m§ ﬁgf’s ep{og%sr}gglon (SEQ ID NO: 173)
is shown wil l’lhanéIP9 alil?&mﬁgmé\’ﬂ%lﬁ@?at?dem dues | nd| cat ed [ 0051]

[0052] Flé:drgy 8T T-celPEpitop€ 6! Epifopd & Q&Qde’iﬁﬁ&ﬂisin@ IBBiSOreVA8 T-cell epitope mapping. Three

Scr ™ T- I t.
s o 9P R O£ T S R TR Al o o5 0
NO: 175) igphopoweltp0md p9 brcheli regdueeigdisitak  for t hi s region (SEQ ID

[0053] Flé}g 9. 1]3"3)[‘ cel'l Bpi %g@ Vm]'i__;Wobp7 QLS 1@&@1ﬁ&igusfﬁg %Bfgr:reélﬁﬁ 'Tcgéﬁ €pitope mapping. Four

I ndi cat ed ure 8. T-ce

donors (dorErﬁ b aﬁ)é en %Teﬁl?féf’ﬁﬂ t? p@&de(jgp(}' gTIEr?F(g8§e6 8wqr|\hmflntgéleg1ster for peptide 100
(SEQ ID Nepi 18R ehdwapiithiyd .and b #€hor 01d0¢sSndicd@A.0PH1i399 (3BQANNGEIT6) is also shown
for Coml_mlsoensponded to peptide 49. The proposed 9ner bi ndi ng

register for this region (SEQID NO 175) is shown
[0054] Figyirg 1. BT Bell Brdtopatdimo rPopigian of 8%+ Tnetil cpitopes. Wihgrotgjequence of DT-1. T-cell
epitopes 1d51|tlg&f 54 "Igeell DJltoEé Qﬁﬂ?mg@é $hORE asfbarsteld t HREh (he WaSonding donor identifiers above

i dentified using Epi ScreenTM T-cel |l epitope mappi ng.
the Seq“enclgiour donors (donors 1, 15, 30 and 35) responded to
[0055] Figeptl. @eguechftef Dbhe Adloope Bego@rmerDDPepdissg Hiediag tapresdngition of the
frequency (prﬁ)g/{g agj&er«‘:‘eg&gesf %p&@lr@qonol Zﬁc)tyﬂe§cc§x§>91\@@ t(Whé Heq%lm'\c%@g)raged in the study

resi dues I ndicated. Peptide
population | ENcAP5iSSHORTTORBI0 e@&?ﬁf&@?%%ﬁﬁd@@aﬂwem@w dhaq §% ofype study cohort, and

to allotypes-léxﬁﬁisl:d JrpuRiges¥efater Bas5% inDtRe Glidy@bdutatibncel | epi t opes

[0056] Flguae [?[ l]%]t lbegtl%eesq Pa%fnil f'I)ldlCCS for]Non-adglgtle(li ]sgonoD l])tagp%ts mulatlonﬁndlces highlighted

in bold texttulrﬂatate@mqslaverresphr@e (Sés%)@mdFQq@ﬁ)dmeerﬁl ldéwghtﬁd lerltshca@é\tfét indicate a
borderline et (§1§§1 '9%%5) [IQ)Q§1§]13 Boaah 88 Wdre ef&tﬁl@&'ﬁ&ﬁ%e@ﬁal@%ﬂﬁﬁ to very low CPM.

[0057] Flglg%}%&%egtelge atI{.)Ihgldleer;‘g%l%gef(} QOg 3%1? }glmulatlon indices highlighted in

bold text infliest€ £ pdsagre sppoase (B2 PoM d016G). doinders hlghlighyed éisitatioixgbtea thdioate a borderline
q e T
result (SI>1 dq §<(§ 65(:)‘ SB\%S)gsy Pegtp Pl gvgﬁr% %Clté]gﬁ%t%%gtgy %Dﬁlggip IHl.lﬁegE ('x:rée}Q low @lEM
response in nore than 8% of dhe study cohort, and to
al | otypes expressed at frequencies greater than 5% n
the study popul ation. [0056] Figure 12. DT Peptide
Stl rrul atl on Ind| ces for Non adj ust ed Donor Data

o N a N L




-8 WD 2009/ 014835 PCT/ US2008/ 067682 [ 00581 Fi gure 14.
WI d-type AR DT (dianmonds) inhibited
@psosdPpti on/ transl ation of T7-1uc plasm.id POI/ES2008/067682
100581 Vigifcody Q1 et S T CHERO ARG CEBHSUP (e O i f & restr
extent thanEhBnhll&]istﬁﬁﬁ(&.ﬁtenskﬂﬂ%lvlﬁ] Qe 15. DT specific
[0059] Fl%ur 5 ?)CP slpaclnd ic anﬁodles gel? c&a%qylnb (9 to [t)hle sur ucr;:fo? ent%()t?%lfﬁ %glls 5[Emdlng ofaDT

ot hel vari an
variant (DTGRMMRmytambto HUWVES el #ﬂé da“n@loel by entibpdies usipg HAECP besdpisiss Black bars are

results usin §d ﬁ&illEﬁ%&lt@ rlﬁlaébﬁhﬁmtcﬁh?&hlcg@sr agsa@kéntrols QiSiHg {aiotkSdoR@tid1R as described.
i ndi.n ents. D agonal hatch nglndlglgtes as

Cross- hatchtr@mlq.\@geé D Vi&]ﬂ@'lt %ﬁ m?fgncg Bﬁgﬁte(cfl%nlgghea 1& ii- IGBétd)A% anti-DT (Serotec)
+anti-gt-PECY 0ss- hat ching indicates DT variant in the presence of

[0060] Flg‘%?e %Ctﬂll"%r}ﬁ%? E% 6%1]%8@-5[??6@%25 AE&? C? E?I %2}6@&%&%§antlbody by
FACS. ON'ar'ﬁg@gﬁFlA@ ¢;5 D-ENyallpsy top lings Nipoords); Pd-Glu 488 3:HR: Wed middle line; circles);
and DT- GI\BQIAIMQYI by (grEeQx@Sttorﬂ\HeAﬁ(aﬁ les)1488 6:1 D P (yel | ow top

red m._ddl e
oot rigupe G HfiNATPRES v BTG e ity A R (gt ONTAK
Al488 is nobigibdingwid [IA2recdprdrangl es) . [0061] Figure 17. HUVEC cel s
[0062] Flélﬁ'?er ?&I tlﬁé{rﬁ% cfeﬁ’ Elellniaragﬁnf)éélﬂgl Qééjs qanéayro éiglﬁ 10d1&e a‘ﬁ@?ACS to measure loss of

IS not binding via -

integrity of F@’c‘é‘ﬁ’tﬂ%‘r"@ aftTfGUEQTCLPP@H‘rV@thICS‘mSI PNTARPAdiagondey BTrﬁé\ﬁS&r(éﬂﬁ‘éfeS) and rhiL.-

2 (triangles). TOMNEAK (cﬁnt&ﬁﬁ'gy s/ I_ISShJﬂ@) B;Bpﬁﬁb 6 ddiibe indeH r@ntase dALSS tia@ either DT-Glus2
integrity of cell nenbrane after

(3 VLS mmE‘?r)oorrt%ﬂE 2c,(ubaf1 |m6’ﬁt)vm th toxins. ONTAK(r) (dianonds),

[0063] FiddTe B YHRiqxsdn aqsgg)areamdzqdhq ¢onfifn a(ogiyijt}mfgﬂeg,)’z T ceNggope and VLS variant

leads selectéCRMY B s éNW‘;ﬁ@W@IahE&Qs) RBEGht fufdna® LS @rnliDS %quaresg and control

menbr ane %ethan either DI-A u52 (3 VLS notifs
(triangles) 1B?S“Ftﬁ fhat QNMK IS E) . [0063] Figure 19.

[0064] Figdnyd 20t (]Dms&dttésyAlaBBmyslaabmadﬁt/ﬂty} dfZedhnts@elatdntd wind-gpd (Wt YThreshold for the
eld _epi eads

assay was O%f Iéeg?:;t eglged-gvnﬁ T as Slg(g&%?e S 1cy?)53 éﬁ?{fagﬁ%ﬁl

[0065] Fl&l@%@inﬁﬂ%ﬁﬁ?s detigmef ajrepresertaptiyp pupber gf&f‘m’ﬁ?@ﬁﬂﬁlﬁd control

[0066] Fidukd 222NBls@SIs ADP HibbdyRkibn dadlty SONTRNEslative tEyllDEyPX(VET). Threshold for the

0064] Figure 20. Illustrates ADP Ri bosyl ati on

act i vi ty of variants relative to wld-type (W).

[0067] Figne 285 himhitlitiboof it higro trasssaptionkrsnsBiitn ofBages Thduckiedseplasiid, by wild-type and

epitope (Ep?%arlant]s 01} IB]'fj I\&%@Bl@zﬁ?&te@h%lﬁgt th&i’l’!’ Léﬁpﬁh %Etﬁ(‘)%n%a{e & Hh& SteadyGlo

ure . ustrates desig
chemiluminegggicg é@ﬁ% (Prreepidfet WeF deptig énwilqeé?ﬂvgld pRsgEbas divided by the
value for edch €Bitope vAadiant kd dalﬂ:ﬁfafe&lﬁeeﬁtlv%ﬁ)?atﬁl pSY Oad-di)IM&a tvhlvéstiyonOkplicate experiments
(n=3) are sh ar I 1an(7\1$1" rg %rt b% é}geﬁthIﬂ 09 tIXIHLE‘%&CCTI)t&ﬁ)]CbaC{I\? hold for the

ure n of in
[0068] Flmtt 240 %P‘am@@ﬂapvq asHYitigsaph SW@P? oriag§ Oft%'lf%éﬁf’mpafed to wild type DT382 in the

inhibition on{eHl%ﬁtﬁJsﬁse plasmd, by wild-type and epitope (Ep)
rian Si. ng the T7-
[0069] Fl%llétt % Lﬁmgx&,ttleéreiaygeaa(cgwﬂ?sto? g‘hg%gu égmogpare to wdéqypeq)T in the inhibition of

protein synbbrsédYi | umi nescence reagents (Pronega). |1C5os were

[0070] Fi?;ﬁé 54 % ?Agl% o‘fﬁ’albls'l@d {/PE vWiahdid YOOE Bl TeoVI 8 %dsh&yn as closed

I each epito variant to calculate th
diamonds (a)ewwtwshem rrlgspbtaraes (cif%é%?%ym NBF SH b ghpyagplosed iangles
(A),DT38(ePN Vet Ro@WRESHoWR BE £ “x{ REBHS Als8heiisa .cloﬂcd-elrm(o).

[0071] Fi%lg% %% :l{r(ér:ide?lfg%(gjt; flérlr %ﬁﬁtgédgllo\fmg%ty corrgu%plrg]n d{ apl a%d anull DT variant. WT
is shown asgips¢ddidnicads (@, nelp PT gpéantia slioamias opsh SRS @)c@?ﬁ?ﬁr%ﬁwt’“@ as a “+” symbol,
S30G is shd%n' a@ atcl\éEé% n@ﬁgl@ gA Qn& D@agA 151 Eﬂo*alnfals asefisugrpt el n

hesi s gure hows the rel ati
0072] Figgtq 15, T BlotPE\ICS! B 0L A BRSO N PR R Py eseboicope
prediction softwirbLReiiohd thattpboiitiallf conpir0T edllrepBopas hre sidsrlingDiFOThe Eotgmnlepl anchor

s SN T B S0 A0 v

DT382 i's shown as closed squares (.), DT382(V7N V29T
S292T) is shown as closed triangles (A),Dr382(V7/N
V29T 1290N) is shown as an "x," and BSA is shown as a
cl osed CI rcI e (O) [0071] Fi gure 27 Pr ow des IC50

I T o

assay was



residues in bold. Location of T cell epitopes
identified using ex vivo T cell assays are highlighted
WO 2oobox#83s -9 WO 2009/ 014835 PCT/ US2008/ 067682PCT/082083/067682
[0073]  Figrirqy2f}- Broyiges thng 53 datafor ¢ guadpmply Tagellspitape DArvatiantdr upl e T

[0074] Figfé 30. BRdIQ Bﬁoﬁ'fAKatrsB aBhifol DIrOR)4RS s 2453Q0 HBVEAI 8% -Odetection by

antibody by%r(r@( O%@’Jgdg%é% %g 6511 &O?I}eb%‘gv?%s i@gﬁg&#&%)(%%gg IS%P (second top

line; circles2‘e;HSAAR 1 1o (miidl; llnp,l agterigs gi), B-SA)488(§drﬁ> P ¢decond bottom line; “x”) and
BSA-488 2.‘3?'_1(19%50%1%11%&%43 4&%‘30”0' top line; circles "");
BSA-488 7:1 D P dl'e line; asterisks "*"), BSA-488
[0075]  Figgirq 3 1py Ppovides praing) a%‘é)feabqqur)ﬁ‘éﬂd Re PT3HDT B3 A2 s, 21d@ul] construct
DT382(G53%) PUﬁMIﬁﬂeﬂ) %q{ld‘nﬁ&,ard vet@iag &guénées) enteﬁ’(ﬁ(@ﬁﬂ cldab {3 ki@ K3ghlighted in italicized
Pr ovi g uences Qf wild type DT382,

text; and mp(atiogs o Wow fluencesarcfSﬁo‘%] 1CONstruct DT382( GH3E).
Underl i ned sequences are vector/tag sequences;

ent er oki nase cl dA¢ERPARABON BEREFHRENGE i tal icized
[0076] All }g?ﬁtwattlgl%?n@?itéﬁ hs%im@m%l?sggn\é%le% %::’déﬁé %&@ﬁicﬁ%g %12 heam nllc@rporated by reference
to the same ﬁﬁtslilt aﬁgte:ilcahlghﬂﬂﬁl IEB{M‘@H?D (gé)ﬁqe?témlicatwg meflg | a?q,fn({hﬁlldgally indicated
to be incorpppE@ibly rfatncon are herein incorporated by reference to

the sane extent as if each individual publication or

pat ent appl IAALIPRNASARFIAL 64y BOCEARBY dual |y

indicated to be iIncorporate re]%er ence. DETAI LED
[0077] It pdeppderytegd t]@tthpWthé? -p]imfttlarlf%mpgtl% or process parameters, as
these may, biNAEES VROt & BRS tolbd bdeaidfpl itaBtht @FmihSlofyQlsed Hefdid i€ Ebr ki purpose of

describing é)a%écg ég ?l']l,alia?)ﬁmﬁe?ltrs g}ljl a'atnld :(l)Sr}l%t 1n{en£efl (t)ocb Shml{J ?lg'glterg {t is ungerstood that a number of

methods and mdterigds simidarton aquntahret b @hom dtrmrlbgyhecm@n herseil m thespriagice ¢fiflee present
invention(sPUr Pose of describing particular enbodi ments on! Y,

and is not intended to be limting. Further S
inacoordangFih G BGEE IRENCAHOM SRR BF SRR e eBifge| islsahlpiogy: microbiologs,
and recombiafifi DN te@]im(ﬁﬂy‘bviﬂﬁh A kkill 6f thhas Gudﬁ&mﬁlk]ﬁlﬁ drele@pleingdl follyninlie literature.
See, e.g., Sarr‘?“brook ?alt ti?olcpc %r ]:%rcl:lg 9‘]: La!:bhl?lt I@l? %nf' (ldS%V rregmi?tg)cds nq Molecular

ccordance Wt Presen I cat
Biology" VellmlPﬂyIéIdAewmleﬁtMeﬁfaKwﬂﬁil éedll %191053’ o Ie?@yfatoﬁfi Ié%ﬂé\?ﬂobT BglymeSI AIL[J. E.

Celis, ed. (DS @ﬁﬁﬁ'm%%ls%ﬁﬁﬁﬁﬁ"mﬁnééﬂl-ﬁﬂ Cfbh%zhﬁll %'ehl(lm)]t RRigonucleotide
cnn ues
svatnesis 1 i pgb 5 Qe S BT e LD pigifr p cromo

"Transcriptich Anil ngnslﬁthable&Iamey&\thlﬁgﬁlS (c19 89B4)];"Buinrabgi¢ll Culture” [R.I. Freshney,
ed. (1986)] '&rﬁl’h&ﬁ@%eﬁ b M&' E%Q;%e@r &IR%Q:LSO 9%86)?/@ iﬂé}ﬁzﬁ N ﬂriégcal Guide To Molecular

Bi ol ogy
Cloning" (1P8h ek grvlq]:‘am%’féﬂglly Wﬁ?%%d herqin py ng:renE in 1twt1re§y ed.
(1994))]; "Current Protocols in | mTunoI ogy" Vol unes
I METHbIDs[@nilgwwwNGE‘r CEEOEP{IGPH3 | ; " A i gonucl eoti de
[0078] Reﬁénb Pf qg:%mg?es (‘:)ri]p,lmfug SIS uﬁ)hagm%lg')%gge rﬁcorr}ﬂﬂﬁlﬁ%ﬁc éﬁ%iegules in combination with

I NS e
synthetic pepUOBYYe-come Ircass Bkp i Gl APRE) Triisa e ts 7] 7 DK wairisW. et al 2001)

Trends in I¥mhod.- 22}5|Bgﬁ$8n SFheéi‘ed@ager{tslagla Yokéedurefie md t@ﬁbﬂtlfﬁkﬂ: bllégeﬁce of T-cell clones
es
fom peroti, e PR o PFGREYTA! P RBP4y PLgpcuar biiC

peptide conf@liixekeand are bl adapiédafor thhcomning thulfiho 841):1;1t1ab@@thpegfo awide thlvq:rsty of MHC
specifically incorporated herein by reference inits

entirety. 1. METHODS OF | DENTI FYI NG T- CELL EPI TOPES .
[0079] BlPlgg}qvé]asszR’é eg’ﬁ-lcﬂi,e}cnyaélehﬁpa@ége l@itmra@pqaﬂ ?leog 91 n5Pyiding a reading of the ability
of a test pelﬁﬁsvpxlo&messq@fmert@mnmrnaﬂhné\/ie@oml BGtipRS of this REBT Ap@ioh@include the work

vy iy YL A G ROBSLJ58 IR S50 L4 KGNy Cpor
using synthgtjc p@ﬂ@@s_]_t}) stlﬁﬁilgtn dscell hnds iRptraot- M. 2pal 5@)@2)51881}mun'¢h dafa 155-161]. Similarly, T-

cell proliferaREATSus EQ%EM&EF&LH&& S AE RS8Ok Qrolemtlé lfeMlltE(hﬁ definition of
presence o ce clones _ from peri pheral

immnodor gt RS PEAEYAL 0 (ESEB A< HOR B PRIy B 1841, Wosososs
that are able to bind partigplar MIC peptlde
conpl exes and are not adapted for the screening
mul tiple potential epitopes to a wide diversity of MHC
aIIotypes [0079] Blologlcal ~assays of T ceI

g, L, o

allotypes.

.



-10 WD 2009/ 014835 PCT/ US2008/ 067682 di scl oses an
appr oach whereby T-cell epitopes in a test protein may
meood@1Bsi ned using i sol ated sub-sets of hunmaPCT/USIM081867682
dlscloses arbaé)mogch quem{f ]-Cﬁ]é e&ﬂﬁ%ﬁis An Hiestpptdmppnky tsrpiged ysing dsolgfed sub-sets of human
immune celﬂ?sl,lblbtﬂlbtﬁlg(lﬁelﬁ differ&ibtich ik Wb bRl QItHS eNhe cdik 1rﬁtli€ﬂ]$rbcﬁhde®f synthetic peptides of

interest and Jz)li;ur? eernta (?ff anﬁlnguceé Ié)}lfgla nldrtJ in fe eas u tuer% ’F tcello.ﬂ:]he Igé/me te(g]mque is also described

by Stickler pt@(l; [ﬁm;:]queMi. K. etlat@0¢[d gdmrrtye@herﬁy 2§,t6ﬁlbﬁqi()é,rw}@te raboth instances the method is

applied to tfae%e'te@df(lneﬁ T-M eIMOpt%t\mﬁ b@x&@x@a@lub@ihsnl W&m&@@%quues careful application of
where in bhoth instances the nethod

cell 1solatloa 'Serﬁl[nrlws 'lirtsl] cFli]1 (éul%vg&mlatllplﬁ?yto}ﬂr@ éFRPleé‘ﬁP¥ wg)gmwhf FﬁSﬁed immune cell sub-
sets (dendnlaaeane,rcrmH a8dibt Chd+sT-telis)Such a techni que requires

[0080] Pu%ﬁ{h?g X}ﬁﬁh@ u{r%g I\WE)%/ 9&2@ des%%lei an zi§ Ig ! %téécglﬁl tg nglhng ‘i’?ﬁc Qlag 1T ligands for
multiple prespjpptftherapenti éﬁ?rp%d{qwﬁer TGQ,SPPS syehns t@éﬁ@lfflﬂ@ﬁ Epr pltOFeelyﬁc processing

and other pﬂy%loho%lc s d\?;%do e %’fatﬂn Gﬁhﬁrﬁhogeﬁlggﬁﬁ&spﬁﬂﬁw $th€dear that a relatively

| ication 6 ri bes a
minor sub-i%gcg‘ Ieaﬁrg retpsrt%})g;fo Hﬁgm e)‘&rragé iy F?m;rulteé gﬁsag c?lg]nes % Pive rle}tlénate biological
relevance. PhugteR vivs hmﬁartheailalpmtwmassays mpekst usedHo vdewEly thefregions @dbionls: protein
sequence olsﬂgjdn ﬁ'ﬁt JTQ?OIJ t%gllIHpE)IQ %@ﬁ aJantloB 9& &0 lh¥1te1)}¢m9§i Qgﬁ)éi%élﬂlgelevant to the

Sl ol ea n
problem of m@@ﬁ?n&tﬂp’gh ﬂ)rqtmm%eub Bf%ﬂ]b%)étoq re\qurQ/@ an pninp gcid sequence which
is able to biad BBIC i@l zEletG kahdlMEeT Y ellsEhd 6 alSUPbiS@twithbut bR sseilly infe@surably

rtoire definabl e by conputer-based
acmatmg)i E‘gr‘}%%m% Wi hg\%lg&u{jf |Snrrat e biological relevance.

[0081] AcThrding taexmethedolidelongiieiFing einfhetganeptides protestad &a jhoir geilityy@evoke a

prohferatlvy§%n§eQn hlgﬁﬂlt'l" ée)'ls &hﬁrea %g‘l,n%l T thl“ 1cBilshird }h%elﬂ R npheral blood
uence of a toxin that are able to support

mononscleagtl] (AN gl ebReTy 8e VB et P Barely blat S Moreover, the

PBMC prertaﬁmbxhﬁmtaﬁfs phjsmgihl rhtm'maﬂ"ﬂgﬂrslaﬁd dryigénpréshitmg pelbtasd i, theksfore, a good

source of mgt?éngs Q% %{1 nh to cIncﬁlgtj a sgﬁgéakqglﬁun%rg%vﬁ%? mtvgroaﬂl tﬂéﬂp@% i&lc(lfQHCh an assay, a

stlmulatwnsqdrawwaehmg @@mesdl%m?dQ B8 uggfig anepgyraif ﬁﬂlu‘(%l’fqlﬂ@?a%ﬁon However the
stimulation n&i@)@ﬁﬁﬁﬁé ditferbR a%éﬁcﬁ@ on ﬁ)@ttdx\/rﬂztnﬁ Ry bd es@Blidndd with &m&&& a baseline for

cachtoxin g EBRTH TR GRS lbf@% A YRR B e e BE B e (50 maybe
conventionillyelerived by Icllvtsy)ntobthepmkﬁraaon ;@ml(c f.epatd peemmg® porrdwadtivity if using for

example Hhtﬂﬁﬁlﬁmlm%&H)] tl&lﬂngéé[uﬁcg ‘Fol E;[Pe t‘éﬁ E)E}:Qlde a—)ht‘ﬁe sco&%cjaﬁlre%rﬁ cells not contacted with

resent In perip nononucl ear cel
a test peptlf epsmtyes PR £ vake BRITePRP T SRS Sé 92ltherah kit imibafigee 0.8-1.2 may also
be unremarkdb@A Wa@b& obie&ﬁh&aﬁ;ﬁd&'ﬂah&& caiVbd RAlVi@fo, thd di)era{?(BNEsuch assays in order to ensure

confidence Pn tgp raécr: arctled scores ! ?‘cla[i alpg]e}/eSI %atl I Cg‘lmagieatt east i hcage an<!1 §1e ean score
(i een¥ sancf 1 ere OP (I:P

may be consp@tsrl c\ﬁhew a mtpeted §I=s>2vﬁ mdwmalcshorﬁsmf é@rﬁrenjmte gandy mﬁa@gmiéor evidence of
outlying da{am%pﬁcﬁ@% lcQfRacted V\Xt'htcélg in dtleabtfi®o Q@I@feﬁttcb%nﬁloﬁs%@ thddoncentrations

a. stinmul on i ndex ﬁ%p oa§ };‘ rg or exceed 9 ” .
would g s o ingRU it RULEOTT BT R RS P O TFBPAPTAuEe Provides an off-st
to the kinetid@viangipy totthreassag hindudyaticivedfuli widex simgig tipe pdinf deganginbtion, for example at plus
day 7, is beglgggrnlq&tgcg I&Js%&@ %t&% rguglﬁiﬂg t1§1Q gou@@ﬁe@ﬁmﬁa%%@s% %gadmtgchand these too may

réference to a basel I ne each toxin ana
be made usig persidp HANAGFIFEYYIded et 3 qnswmpf tyhdifprentegusapTadonst Siggletdy the inclusion

of control pteﬁﬁi%d ﬂaﬂwhlElhﬂierS il dﬂb@cﬁhbrﬂtﬂatltmwjor(tﬁbi)PHm dd@r samples will be responsive may
nt | O

be 1nc1udedd? ga‘cﬁ]a%? ?t% I%l"){lg Elglpenz elgaenggg tmmtpeptlde g67 5& > feguence PKYVKQNTLKLA (SEQ

ID NO: 201) zeahil G Sthlawiytlip HSP 60 smge feguencqe&‘é@QMlSle’HQm(aEQ@ NO: 202) are

examples of' &9961%9;&@1@4 tglﬂl uil® ﬁlss%]p&{l e tﬁhférr;aﬁv%iy QﬁQE&dﬂtﬁ)nbéésagrb&uld also use a potent
score neasured in cells no%l cont act'ed

whole proteﬁéﬁlgﬂlesucb@sdtepla@@nwlogﬂ(eéwekgmwst Pé’gb%‘ﬁg gBWaalp§%wguld be expected to
exhibit an SPkizdifithn@) tlafetgian3l0. Odleti@strélAntidess Hadugeusd wal He 2elidkypwn in the art.

al so be unremarkabl e. A nunber of technica

procedures can be built into the operation of such

assays in order to ensure genfidence in the recorded

scores. Typically all determ nations are nade at | east

intriplicate and the nean score nmay be conput ed.

VMere a conputed SI— >2 O |nd|V|duaI scores of the

o o o o . - o o o g,




-11 WO 2009/ 014835 PCT/ US2008/ 067682 [ 00821 The
met hods di scl osed herein can provide an epitope map of

wa@2daoni4s3svhere the map has rel evance to a W dePCT/US2008/067682 )
[0082] The ﬂé’g’l‘) cg)pedﬁ{ggeg Ip gromdcalatmneqeyﬁa@é)f a 'l]q.}fél vhbéﬁe thealg) apies relevance to a wide
spectrum oﬁ;ibfséclblélmlﬂdlljétyf)ﬁprl&&ﬁ}i@trﬂiylb‘d suftiGerdlly h@%s&d%vd&&ﬂlg\ﬁ tHeldesign or selection of
a modified Brfolefnh&)r v(\?hlcli tixe abal%t% op the ]&rotemr%cr‘_g\}o%: 8 T- a{%{ c\l/rleven mli]nr]n,rlﬁng ?esg‘(glscl, rlna)y be eliminated
or at least ap@g(p@jpﬂg,@r ﬂ]rawajggty@lf pmematoe\dmnﬁhe pipteinggkikelydprbe ddypnstergdd. Amelioration
can refer to aQEduEtnﬁ unﬁi 1%u§1¥ reglfonﬁfu d. Q'Qciuierge ?nr%%ﬁ:@ﬁ c@rﬁ}%tre%' t8ad 1§1mod1ﬁed protein

dm ni st ered 10 an_r

(e.g. about 55 If(éﬁ%ﬁst :ilbaht % fﬁldd?fs ammﬁ éol? Eé,spﬂaﬁgtel O(fPld éess ali"’é‘ﬂ%&f@{ﬂi less, about 50 fold less,

about 100 fbldnass) ab@n2adi fod Jes¢ abquas @dolddesaor romeyodardyir@ge ple@ingi Alternatively, a protein

or toxin wité’ngdgCﬁd%QfﬁHﬁo %n é{yfc%lbg]fe(lr) ﬁ)i’iasqercglpt(?égu t?on % ésdabih%f fg erlgpa(?lqltnmﬁne response

ess ess, O ut
compared tabtblmmog@ieql piotgin (egsabout A prdess, 2oy 2¢desg Abeust 3% less.put 2%658 about 5% less,

about 10% fe8d, 8bohERISs le@ DI 55Q,Qesfs @bt h 685168 arliRbPranfY th@i). 420G 8&ingly in the

practice of f,hg a‘{ﬁ%é‘g‘ Pwﬁ;ﬁﬁg’&g\ﬁé éelrltvg}y "Ié 8%1 ErggltélSlJV? gonggsrsltée?c)ég?ﬁte\glf}olﬁl a pool of donors of
sufficient irn@ghwidgicalntiversity tcspravidd a sapple of & lldagtigtea@ntham¥tinef theed O ries 11 repertoire
(HLA-DR) %Qgﬂl}tﬁ{ tﬁghl}n%n%[}plh%ﬁp quléreeéjnapsreq{ c%kl Qesf)&rscgrs t@&%&ct@y ’Pola%%%n synthetic

2% | ess,” about | ess, | ess, about 5%
peptide, the r@gtsde n pIRRGE 1S f@%cfeééxgth ng%gre@gt%nps@ggvedé@mul%o/ﬁlqnégén isolation; the
numbers ofﬂbﬂiﬂi (oﬁ%%rIpeasslzeandfoaﬁyctrcaqg@oieh e6teikély to AA&Oheh PMknyelated individuals
and all samgles 1nhhe diogorg)g%li & ?, fbg rr% s?]lgcte{/ earcce e 1n nt% tlge}réﬁlgg ]Iass Iﬁml\a{glofylpe Sm a
[0083] Aguserd heofﬁn theteyms nayfe dogerf fefers @msummhln@a@gqt begin peivipesly ppgsed to a toxin,

either envnt)lgn&fag |b§@a&n§l@d'ﬁpln%y%theﬁﬁle4n§§§fl aJff @ia%fplet hasl DR Ens.
class Il repertoire (HLA-DR ant in . the

[0084] It} ﬁ &ﬂtﬁ(}]thbtdyﬂfm'lg\ta sdh certﬂz]‘lé:[)léltrées ﬁﬁf?}g‘nﬁly & 1natF %galélﬁtg(gm?sgr P%/e been exposed
to env1ronn!ibﬁtad®tueéstcﬁ éxdgenoas pkivand syinilikepro®ins pephs, de exetnipd}e piplthérgl@oxin. In such
individuals ljtﬂerp [s%g&%h%god ot a?g ltl %g;g gge a\éVln}eDsuP %%n c%Qs%E @f Acglg‘ca‘ls described above.

onors I n Isolation
[0085]  Whamrperesninedfpr Beqﬂlcﬂpgor(%ff celloyep pe proviied fegm wperiphagalplged sample from a

multiplicityldt aﬁ’fefeﬁﬁlealﬂgrdﬁﬂﬁﬁﬁat lﬂ/ﬁ& hdvk lﬁ@c'b)éclanhﬂ re@@ 128 pEd?éﬁ:ﬂth&Qpeuncally If needed,
al s a I he

patient bloqé&%rrelélgé'grg Bel tg%%d\e/tjorstg? %rgstegcg &B%P%]?aﬁ gaff%ep{u#n lsing Rﬁ—‘k‘ie‘h‘l"% al assays such as an
ELISA whith uslasathbxtd;qsm id¢r@ifi8Bd pré®nese dbskrer ef one ot meretpelypaptidrai Wlee assay is
conducted g%@bMd r@rreé mt\fi)tr@usﬁllé leﬁi@ﬁtm&lﬁ%{'ocms lﬂﬁ(twrpiﬁ% art and involves contacting the

previously exp OSG to a toxin, t he
PBMC w1tlbﬁ91ih?t§mefgﬁp échys IeB’fse\I}"éEYﬁ A gtelp{ﬂﬁem 6’[‘r1nt5r}95t61te',|é],lbrﬂréqa ﬁ%d following a suitable
period of uﬁlhlﬁlhorﬁﬁwasfl@ﬁlex&)bﬁﬁﬂph&: 1nchic€tmj cdllraaﬁk&ﬁhlﬁduemﬁ cellil Bdblifek dtioh. Measurement
at indi\ VI ual s j.n.cer .
can be by any su%etq)le ean% aa 1d thay, for eacama a1 e ({ gled nSéngor L{A‘Pgr\‘/ﬁm gorporatlon whereby the
accumulatlre»qf &8 e ce!lelarenmrmbﬁ madtameasered e I@Praéwogetﬂwsts ﬂé‘lfe [dpgree of cellular

prohferaltlof-il!adii elcﬁ%brﬂblhdtn&? OWBN{@ kﬁxﬁ)l&éﬁ@ nyﬁ&tlc f)e%ﬁdeedﬁﬁﬁpé)@mmed relative to that seenin a
heri a toxi

non-pepticd R P OB ety P B ee B RaaEP B ayPepie fen oloving
treatment wiith @ peaise or (Sptides for @hials thehe SCani eyprdted poliferatif OGBS Inlhie regard, it is
advantageo &6 %g‘ery ﬂgguc{e Q&[lth-i-mf\@l ILroa%FMi:{e 9«%§rct1(-)l;1 8 leip\s,mﬁ@r])eﬁﬁle 9151 %ﬂssd;@ﬁil MHC

restriction g2, 2 oL YA IBHGF EVBLE 6! A ot Vs ELHch froticied peptdes. Such
peptides hafzcﬁli‘eelil scrvbd §dee, ﬁk‘r@keﬁﬂqﬂe WitB Fefe b irfabdzy haehfagg]ﬁﬁﬁeﬁhd chlamydia HSP60.
[0086] In gpe IéOIel ! t?ngo O;fng)r e, p%lg)PCS &gr di upsh%lsénf? lc%élrr]lgf)T{ are p%g' gn@l 51elbsequently
modified ugngahe laghcain dCSELHCSACPWhl ¢ fagiditate @mnbboxﬁ preepitpps m@efﬁlt IPT y llbrary of

synthetic pe%gh@es R frodabCERN o@ﬁ@ Eé?)@l@esqg 1548 EndHci dTRN fed i Iléﬁgﬁ@ﬁd Ql@l§everlapped the next
he assa conducted usjng PBMC cultured in

peptid in (BTG oo O BBE POMEF B oCotIaP BECRAGIPHA 1t W S5t ngFenaly added
further 3 anhifly 2fidé @5th€ aatyaie.tth ﬂ@s wdyeany BBMMCadjdcEdn psiy bt feptidec mpepd | §l@nino acids of
. speci es, I ; ) il din th
conisons S5 ot FRUSEEPUALILS P HEA LDl L OELERL gt o
I ncubati on, neasurenent of peptide induced T cel
activation such as cellular proliferation. Masurenent
can be by any suitable neans and may, for exanple, be
conducted u3|ng FB thyn1d|ne |ncorporat|on mhereby the

S . - .



conti guous sequence. One nethod for defining a T-cell
map for DT using naive T-cell assays is illustrated in

o b®9/014825 WO 2009/ 0 5 / US2Q008/ 067682 US2008/067682
Branple’ SAUTPLGF PERESERETELES PAEPY FaITh 51 EHRA oA SESEacs o b
able to bindMHCRRsA! dndeaddge aE@saine téppate PR withrseffisiggétite o d:vokeb@rohferatlve burst

detcctableigelle%ssgysygti d MHC class Il and engage at |east one
cognat’e with sufficient affinity to evoke a

1. ME*’rﬁUﬂsQﬁﬁMdﬁﬁF%étTO)&ﬁ*seCt able in the assay system
MVETHODS OF MODI FYI NG TOXI NS [ 00871 The toxin

[0087] wxg]crﬂ(?l%%deﬂ geserihep gein srdiem @ERd | Be™) Pfesﬁ\éqr% o aY%f“‘dedFe use of

recombinar® @i¢@6E| They@ein fqhdtdésngd mft@mutda pofvided Beafbintanted to deduce a

polynucleotr’:i:(]r%g@ﬁgzglc (Hn ra%meoI a@glssgc% acﬁ-ﬁs C&n ge aclﬂl dirfgxt e!xgnrlpte using computer

I N can
software togjgfugh &Gcthfeléb‘ﬁﬂ@ SR suein Hvihsing TossMiagibanoWikoiUBAJ exptaiis hny such

polynucleotlddieficodd @B ttR@oBpépkig R s1§19ﬁcaﬁtx@%io§uéd Siafghts; @HREHARE, elongations, or further
t ool sﬁ%g?lh as the DNSstar software suite

sof t war e
m"dlﬁcat“’[‘ \M}a"r’[e TP &6 Ws., USA] or sinilar. Any such
[0088] Prgpdded hereinecimdlede ofaghping (ltlﬁhﬁfy}my) Ypelbtpitdes obtoxins and modifying the epitopes

such that the }'ngﬁlllfftci s%%ﬂeglcel’}g&m%sqg;ﬂﬁ l’ry of %rﬁda@e?él%’lnéugﬁ&%@h }F%@%?r resgonse Modification

ati ons cations t
includes anemﬂc@rf«ptrsawwsr@ieépw Orlmsrlmweldv F‘djlé’ﬂs %@@éﬁ%‘iéee%de encoding modified
polypeptlde@"ﬁi dIRetsimfar &ﬁfi@h ngoc(ohﬁﬁlﬁtﬁdnfgyahﬂlg)) aciﬁ-r@ﬁiuks z&@WElDﬁﬁSmGH the art. Itis

possible to HSS acfc]p){snglagrg gg% e %odlg g)oaugtgve cﬁ)rﬁcte mut e§elégsrof %:hs ﬁa&ett %eéqxenfes and many such
techniques #rm dadetilo desofibed hiicinedng dnovres p@m%uchl%) distrited thayn In general, the technique of

site- spec1ﬁé ﬂ&\tL\ééQ%ﬁ 1@%1111910% | lﬂ'leﬁy Q%&t&ﬂ’(ﬁ)h&@ %cct&%a@ﬁﬂomgs a sMgle stranded template for
nsertion made i n codons of énuc eotl e encodj

ohgonucle%ﬂﬁh*ef:t@gj PC]b B}U%%ilf ]d églp]f’bedall?lfaé?ft’ec fsrﬁ: g é\d eﬁrgﬁaxgglermapyg available and
their use is g‘aﬁﬁmswanmdm fxgtha skt ISemielly,Hoties stchidxsl pas@idvvade hisk rooumely dployed in site

directed mu:tng{:%em htlclhtehmh Iatep REs c;p J)f%iag geng ethg Cl?rﬂplle&ﬂln %f lﬁl\lést from a phagetoa

eve n esl| S 0
plasmid. Sw@qmlg@smlawdie WEITS serch t destpd mrétgd SRABCTE G A Bed ! fo et the i vitro

synthesis oﬂﬁ&ﬁﬁédk@@glrm&ﬁéxﬁb DI@Q @oiﬁ@lﬁy\@mbﬁtetaﬁ@thah@terﬁ&lﬁbl‘éx BNA is used to transform

ri hed abov techniqg
competent @ i Cf)lz fo§ B@ éfwlbsefﬁﬁttl %éig?téfa ?tgn\xg %su%c&ws E&%Frin%tfvrzv a %inr of primers can
be annealeda eedepaph agaadsv@’e doubld sraddep v chy cesmtagiongy eyngiesizertaehctorresponding
complemen‘ia?m gc?s%vla‘hgll; dﬁﬁled%wﬁglll cHl 5 ?@R géa[:tﬁ)cflt )ed PCR mut agene3| S

e vect are commercially
(00891 In queriaBEniaiE QUER ERIEL St 4H§°t@ﬂéﬁ‘éﬁg§msv T UK PRt HDNA templates as
described bly lsegnaﬁtbet ﬁloﬁhbé’éﬂlﬂoye&j@ﬂ@ﬁrﬁt(ﬁe& aignaed. Ibasihi, dm(Ares-al s989)). PCR

ampllﬁcatl%olf%% %d%}}? legé/ cotnﬁumrgtsdle 1nseftcti1r,crve§%gnfee %f 1r1rlls'grta 9 cﬁu%%elds using two synthetic

| m n a erring
oligonucleqtidé lyrnnm:# @oingg t@fdeﬁlmi @-‘m@@pn fThophicanysteatde Hr@le& cagh epsplegnentary to
opposite straYR LPGL beto?) ak&%&ﬁ@d%ﬁlﬂg@%ﬁdhﬂ@ Ey%hp@%r rhﬂggehél% SIS PRAUbo DNA
mut at ed sequence can be used t e lnuyvitro
polymersseg U PREET R b6 HOP B LT eE a&ﬁtpiwaﬂ/&%%lﬁ«% tffegred icks i
generated. Ampijified ug nethfllatel erodedtearotkapkd evxth DINAI tosdigestotkttiytatddrparsthldPXiA template
and select tﬁrﬁﬂpfetw?y sémt%émz%g b?\’A dc%ﬁta;n g Irg.{ta?\éﬁsh Sl?igé I%QA I1sgfelte§ [Prgm most E. coli strains is
Ion O .

esire Al'ternativel

dam methylaggflrit ip pusgapiibie fosDrad Higseiogivic iswpeife fonmebypad %ﬁdélmmethylated DNA. The
reaction proﬁhét@ﬂg SarRforBedird Blol eficleadyd@siny €. 6«511 tb@blﬁinﬁﬂh’sﬁlﬂﬂ EthGIing the desired
ot SRR e Bl RO SSTBLER B Kol i
the art and ¢an alnbe eabldéiment , t he Qui ck Change site- d| rected

[0090] SuMh.alggcﬁgéh&ls I’{@; p{‘agm%y%gsl&lta Ql%mo QCIMSﬁtﬁtﬁml O@E)a@ﬁ’cu% res1dues or
descri bed by Suginmto et al. can b | oyed (Sugi npto

combinatiops of éﬁSlduesm g}e ethnGE T—celi 7}91’(023& zg@go %ci suE)sfgglg?% are xpﬁgat appropriate
points or arAiAPhdid deidich @Mhiabn irhigo plidsHudcd eitat 1o achie sidndtingort dignination of the

activity of the c?# e%plt(gpregﬁlpr fOC. oaé)gliop gaqg % 1At%r é%%ﬁ!) gcYc?r@mh&?elvag F{‘I Mably equate to an

onac rimers contalnin
amino acid etéslmr Teinkding vightin @w of thly godkbts grorided within the MIFG pless 21 bindgpgigroove. Such
conpl enentary to opposite strands of the vector, are
ext ended during tenperature cycling by
mut agenesi s-grade PfuTurbo DNA pol ynerase. On
|ncorporat|on of t he ollgonucleotlde prlners a

T 1 . e o,



activity of the T-cell epitope. In practice, an

appropriate point or amno acid r esi due wi ||

wee@berabs y equate to an amno acid residue bPETURI08/067682
modificatiofg may; aﬁerd)fxﬂglqgquhﬁléh%%réq@érglget ?Jfrtgq,qqu% ﬂWI spr3llgd { 1Hle opjdidk anchor" position of
the peptide. Ah@§Salityl of BinBidl BEEr R GOBEBVeeDUE P 1 adchoME}RR GP{HO ﬂ:éﬁaéand the first pocket of
the MHC clascl blijn 1'{%%2(40}9? }732?8(:%% i dl f In?gaaix{ﬁaogrg r‘a‘n%ﬁnagl% ct> t({\]lférgfé gi?lé(lzlgngfeialty for the
whole peptid? A’ bpmppriata spbsawgbmq't thlsg@gqtlpm ofithepdming deed S}gq;pp(ped@ill gdijgrally incorporate an
amino acid ﬁgllél!lé 1bs¥ regfill}bdc aie{l‘ mﬁlﬂ@ﬁép‘a&ep@tg\’\@lﬁ@tlth% tFa ;noﬁzﬁﬁmgﬁhlhc residue).

resi due of the peptide and the first pocket_ of

th
Amino ac1quéucéq i §§ pF;rtldB I’cltﬁ)aflﬂﬂls ﬁglag%to ngdlné (Yvétaﬁo?’éﬂpoﬁget Beéipowghm the MHC
binding clefliBiE @Ko chatie¢red 4namill wllerdbeatapelof the patkeng affinity for the
) r [ t
[0091] Itis uncie{stogﬁ Bltg'lf sg? € ea é‘}ﬁ%ggi ngoglll &Qtiogls ﬁgﬁgé g¥v I?#)Oqgltlg T- Ee}“ éltope represent one
route by whnqh@efr ponat E-celhepitapes may h‘i‘:‘iﬂ’dm’iiaé@r @@ébmaé‘w qf @Qéiﬁlcgﬁwns within a single
epitope may%%ﬁf%ﬁ&%@&d\%ﬁ 13 dﬂp&ﬁ&t@@ﬁ‘dﬁ@ﬁld&ﬁuﬂlydeﬁ&b §}§1tobébtakélﬁ otréi’lap with each
no res
other. MoreYeE AR G R SEt (B P D IR “RERpR: i a singl
epitope) ma@ b sdepd pds@tony 1@g) equatingvip thia " pockdt eesHE" wioh redpengo dleMHC glps 11 binding
groove, but Q‘! a§19 8819{% [hﬂ?&l@?fmﬁ@ gcui &lﬂlenw’] %ﬁlf EQEms%&iP& Iﬁgde tvlﬂﬁ reference to a

0091 I's understood that "single amno
homologouggeueRsEFTF e Mefhed RipdIsrdysie g v t?fB’P%‘F?F feagworpn ghgpart and described herein
may be basﬂpintkﬁ&&l Jtl@ﬂ[lﬁﬁﬁﬂﬁrt:@ﬁ&he p'ow&ihdbyx Mﬁhg‘eﬁm&ﬂﬁcaﬁbn)ﬁiﬂi&%e contemplated to

{
restore strucrlgggj o%blolgé‘{ca‘g% SlVli%/ (% h nva%ané mﬂleftﬁe %g(bh ctomBensa ory CE nges and changes may also

include deletiom preadgition @mertipn of partidylar aipine apd realti@esm@raewlynmﬂd? ddditipyelly,

modlﬁcatlogsecfah PERla R QRE Bre ¥Rtk ar@EFelidR Witidlogh@fdtivil d¥@e-molecule and also
Moreover, amino acid nodifications (elther sin

eliminate el eiope. ey A CHs heopEBreeT it it AT b AW 1 Spcifctions r
contemplat&libagine epi tope) may be made at positions not equating

[0092] AnI a]%dltlgonal m@ang kF r%m{)\ﬁuzé %grﬁ%:s frWn%pot&I? %B%?ﬁmtl&ﬁ% %%%Wusg(@; Raive T-cell
activation agpey @hm@n@eed l]ng tpgethst visnan ’ﬁﬁ‘}‘c‘b@oh’ﬁﬁﬁé‘mﬁﬁi fqgording to the scheme

described 11{ WWZ%@LQ:Ztv@ucﬂ 1s Jih@ﬁiwoﬂ)gﬂtéa fiflfyThefelnlby @ foence L THaGbftaad simulates the process

ch ues known
of antigen plrcﬁ%ntaélro{l egl ggfctjpj e;ﬁ&e 3{!1%[1 cl@ﬁ@?ﬁ%@t&factgﬁ ?(I(]ﬁg\/l\%e a binding score
for any givesitpblypdptidadeqieact Suchs safre & detenpitey e mhany of the*predvariget MHC class II allotypes

extant in thg ]%B?glalfld Cat {h%rl hellBYs al%ﬁ 2 %E\taﬁyp(llg}egﬁjdets uelcE %ﬁé)croﬁsequences of amino acid
ucture or 10 oglca actiyv e varil an

substitutionsypdditions @, delstinns wéb rsRasa s it ngelPRHer '€ imEe glthéVHC class II

binding gro&l’e&@n bd ;ﬁ&iléi&ﬁ Cd{&la@%ﬂlt@ﬂle@rse@éld:le torBpbsifibmsas bd dsiynedfwhich contain reduced

numbers of ’g\laldlo taflgsn%h t(a)' mterr]ag:t %ﬁl% IdC c(l)zhsg %xéén {h byrarfﬁ%ello¥ %tmlni(ljut%i)%emc T-cell epitopes.

Where the tidlegig Ma@tuame anyTAE eivery @m@csemph sartisggboghding to aewmutrgpf érfur DR

allotypes, tﬂebﬁszﬂ&l ;ﬁ&%s%alﬁ@g a@zjtn%opoly%l:ﬂtf& E@h&c@us}_ﬂg@ab 'all&ﬁiel Q@x@haneously In practice
hus reduci g}gfit he i nmmunogeni ci

this approarthyb@ée 13 ]dll“?ﬁs ?sbgatoif Bigseqyeace V(?B?‘I%/ semflha(ree%}teﬁg rltéﬁlfllﬁlr ablfNy to interact with
multiple MPO@8dtypeAnAarditlibt: kloarad onveahs agfmuldgrioaliemgtieskts ofyebstifutions could be arrived
at which acﬁgx%ttﬁrji cﬁ)J eQR\Leeo? &'grrﬁ)%ng ﬁn&eg?ed%glﬁ)ggsr tl"ﬁedreéﬁﬁ Qéqugncgsa\bé{ﬁi however be

activation assay s ne as out I ned herein
recognized toggetorrly hagrodggosvifhihasipriiBorompetitioe fiar o rreit ek arrefgre iyl within the
scope of thd fi@eSGpRMMiondescr i bed in WO 02/ 069232 which is also

o © LRGSO 6 bl 58 b bR RS s s
sequence arlageds lagking N (phaddsy Paigtridelén MHCTCVisDitore niyippids g re-testing optionally using
blologxcaII}J lﬁge% ?sg s oq"?F R adtt Ak qjseanQd@h(HQI rﬂgh&igagﬁ @mbcfdﬁﬁen%}yhe%réé@tﬁ application.

de sequence. Such a scor? determ ned for
The gen‘“*’“’"rf’ﬂ“’r'r%J dfcof‘h‘ég 8 P ARt cRmpiset the & PT"méFtFI?ft ypes extant
i) use of nallvﬂTIchlanﬁGapidh %sdty@ And $HEthéthi peptiehetiectively alpbmpdseing g progunysequence of
t| de S€ quences of am no acid
mteresm”&)en{) tef”tolﬁ)te lr?él a |t(|)ef8(r:1tgvao Clggsﬂgtl ons with respect to
the ability of a polypeptidgsto interact with a MAC
class Il binding groove can be predicted.
Consequent |y new sequence conpositions can be designed

vvh| ch cont a| n reduced nunbers of am no aC| ds abl e to

T T L, .




The general nethod according to this enbodi nent
conprises the followng steps: i) use of naive T-cell
Ww@edwwatsson assays and synthetic pept| des col | BCT/USBNY067682
ii) use of a @ﬁ@émchh@ets%kﬁméfh@lbﬁld% qﬁt@ﬁg@ﬂ@q ligapd,wigh enstor mgre MHC allotypes to

analyze the bﬂﬁ)ﬁ& fegl}énﬁﬂér&lﬁ&ﬂn kRg (1)32[1}3 ﬂ’ié?dbﬁ me@tlfQMHIC?&lhsV #Atlighgls within the epitope region;
iii) use of a 8$mputaé181’1al s cle Syl Otgr%é 1% oFt?%T £€$%09 967&%2 J)rlrl)lore%'lléhe—lc allotypes to
identify seqbdmee zpe]@tgued ef ﬂhe yléﬁ?dhgmdshnmamd mimethwbﬁoaft Ileelpg(p)e@mﬂmo longer bind
MHC class ﬁnﬁbﬁﬁé @ith Eb%ve%@ 'affﬁm toraqgsktgrﬁﬁmbcg %PMHB aﬁgty'be@ and ﬁﬁoﬁdll}/ and
her e I dent i class Il ligands wthin the
iv) use of n?érﬁ T- %CP%P%ﬁsays im[dI syntleglé pfﬂﬂd‘ég eemisglglegtﬁalp ogleﬁglllﬁgnon encompassing
the epitope Selgi®hd idéritifigd iviﬂlﬁn e ﬁd)lteﬁtgofﬁkfterEdﬁ endqaegpibg the sdqugaé shaligtidd iDieve T-cell

... Oor_ nore ot.ype dentify sequence anal ogues
activation agay {nﬁ’éra}\l/?—@l | ge %‘I S Qpeen aremalj Sed Wthin the e pi t ope
[0094]  In pregimadigintydinethodrd niablngerm@iif prttoxipeidititingggdured igymuppgggicity compared to

an unmodlﬂé’li totiml c@iﬁ@ﬁs%@d@xftffﬁqﬁ]g JtYeathn@TJcﬁﬁé:pﬁﬁpem&ﬂmﬁﬁe hindVi&d sequence of a toxin and

es and. o se_of n ve T-cell
modifying aé&?f‘?t\‘) FogpP %‘Eédsrﬁgé‘eéi‘ﬁ m§yﬁfsﬁ %‘%e ‘g enffisst 6% p’é‘??@orrpassi ng
[0095] In exvilier @hbpdimfeni, A modifikdokin exhiBmEoNhassimngnogehigite@intparpé to an unmodified
t i .
toxin is proﬁlﬁgci 19},118 rbt%gsrl)tsf gfeflﬂtg‘gicéﬁtel‘%g%géEgglpl&gtkﬁéa\?l\t}grt the 5%1%}3 esk sea{i'&{lce of a toxin
and modlfyme P‘i lwt e AMES eegi resiqupithin ptdsastgne jeptifisd quelél cRIPPR
[0096] In (/@@ﬁ(ﬁlﬁgr @xkﬂ)odii&ﬁlﬂ eneasd of s@Q&ﬂak alnﬁb_dﬁfé@ toRIERA AR redaced 1mmunogenlclty

compared t(? W&gﬁ? %)rwﬁorg%a%sgl?%kﬁy{i%dat %s)t( Ia I I‘;Ig w eiballé(%#e Q&gthm%ge ammo acid sequence
of a toxin, my@kfiging stdersi ahe atnind yeid gpsidie Widnisat l@ptend: r-deleiﬁled @m%li cxpfepe and selecting a
modified tosemtm Bl reied BniloLenR A LG Fd @ afumbiB¥inBa AR
difying at | east one amno acid residue within at
I east one identified T-cell epitope. [0095] In another
DT Tcell epifoesdi ment, a modified toxin exhibiting reduced
[0097] Alkdmtﬁdb@&&leﬁlafe)ﬂ)rmﬁﬁ Bettirg@r edutaiitipod iehdt @k médifkdation ig one or more T-cell
epitopes. S vegg'HCTecell Q%ltogesﬁl %g'n?ﬁdg tlﬁe&jgﬂﬁlh Mlvgkghéaltnet{lcﬁﬁﬁgsc Q herein and further
In € am no acil sequence ol a
described iny Eajmple 9a'ﬁ]da seresd |Tf0)¢ ﬁ]gtoaqs cPEpESe dml}@eraantpﬁ@ agmp geid gegpepges as set forth in

SEQ ID NOM: tiBi, Nsftig?, @Gt 90N6s dndand.i A RetribediRldin, 8RQUOP®: 18 0&SBdponds to amino

acid remdu%&%o gﬁ(’??{%ﬂf 2 S@?%ﬁ]}l??% é&xgeggo gft sel eCtélﬁ gldi.les 85-117 of SEQ ID

NO: 2, SECIDpAr 18d coreespomdum mmahio fafié eksidaesion- lébnﬁﬂ'E@EBNOMZW )SiEQgD NO: 190
correspondsatt) a#nﬁ@%&d pe@ﬁue-g 1643 I1.4»6 & @qugq\lCWZtop b(ﬁb gﬁ@ I@md] @938&)hgsponds to amino acid

sequence toxin | east one_ am
resiucs 15004 PEOTAND <ok R S50 1D A e £ BTt AR 136-163 of SEQ D
NO: 2 or Z(EpdnH(SEQ IDENU?I 199&@1@5;103@ taannm) adid iegiduck 0%d-31 Stoli AEQ & NCH 2 ©06200. These
epitopes furtthen(r:I compnﬁ;rcor]e R 0 eagr{n%l L c&%tg%]al‘eﬁpeargosltj ?aggrlglgg ialﬁ%e% reglsters for MHC
class IT bindingeof [HF epitgre éﬁwmsr mramgngglmr) wovellas %mwgntatmqo@eé fesigiigs. While the core 9-

mer bmdmgm@ bebod IS B t B t@cn}%m%rry b, Em@@s hocat@@bx&m the SGN&® Binding register

T-cel | been i dent i W thin DT vj

ravebeen s et TRRUET e MUEBE PP ERBPOL Tt Prijie s cas
complex. Eheanieloemd bindine reg@ieesvf Thec@leh ideifted PFST-cdinpitdpsehave the amino acid

t 0Xd4N 0,-AC nces as set forthln
seduences ‘%E%a I%%ﬁéléligéf 1%@ 11%717@1%3%%3 196 and 199.
[0098] ThydeH prjtopesisiescabed hersingpn by fther sipaecieresddy hserions of %ﬁfmfape Such
regions incladd the &pRSpBIRSthd NAdmdius Sdhd Otdiinud oF uchQmerSEQtdp@ cOEX refers to the
core 9-mer %}%ﬁo €3 sre%? ond@?ﬁhb(f’ 'ﬁ%ﬂpgtgeeas'glggere q;éedcgreesc?nS E’mllfcr 1n081de § §QZ or 3 amino
acid residuas djhatoigs th@ Ser 2 7nep FmBE@id HqM@ce ¢h tber.Z@@unuSE@qf Ee I(IEF:HI]!% Thus the
epitope cor&%\%{ RSN glﬁg&lbxﬁéﬁts%%h e &in! lglf{h%rr%%& ol@inoledfals 9;; to%EQt |1pammo acids.

93 corresponds to am n
[0099]  Aspusey lti{fe’s N-fepmipys] f%fFfse)éb'“ ?Iﬁnmldsfdla?en‘zteg‘ © NSt “r%&e Zhilope core and
includes at [k96 1,008,142 S,[BONGSr b emAiacids @faiceht toesd dpsesan] FGheM6-&roinuSHe epitope core.
ID NO 2 or 200, and SEQ ID NO 199 corresponds to
am no acid residues 286-318;0f SEQ ID NO 2 or 200.
These epitopes further conprise core 9-nmer am no acid
sequences that are the nost favorabl e binding
regi sters for I\/HC cl ass II b| nd| ng of the epltope

-, oy



epitope core, in certain enbodi nents, can range in

I ength from about 9 am no aci ds up to about 15 am no

w@eoodd14833 0099] As used herein, "N-term nus" rBEBUS2009067682
{00100} Asysed herRity oC-AEmENs éaqeréé(élﬁt: arpigo f.CH%G afjagedt WQithe fstegpinpsfd the epitope core and
includes at BRt 1 QP8, 4665627, 6r 9 dnfifid A¢ehe Sdjadent t€ AGlt dodnstiéam 3f thd C-tlmirfds of the epitope
7, 8 or 9 am no acids adjacent to and upstream of the
N-term nus of the epitope core. -15 WO 2009/ 014835
[00101] DPCTLIUSPO0S) @B8PEES the Poet @@:]tidg\gavggé@ ayoraedciyl sequence set forth as
VDSSKSFVM (E@Q i NS 16 1) EASHScrived hdd&in, NInliR A rd S - c%djé}é}ﬁ@@&anﬁ)@ adhi®ed by

ermnus _of the. epitope care and . . includes at

m0d1fy1ng(a: 1,%3 435 %7 859 ]é) 11712 é3 léroré5§wfnﬁéclg%?fdlée eaﬂ?pgé;grﬁtan(?gmodlfymgO 1,
2,3,4, 5, 6and, Yownsd sfelsmntio dchigesiutddinceny s tif Nidi@ingpartdp e Cetommenus of the
LOOlOl] DT T-cell epitope 1 conprises the 9-mer

eptide having the am no acid sequence set forth as
[00102] In yRSBREME(CSEDY, Provded hegdaly are diphteriactprindgvine prsj of more amino acid

modificatioBd Wﬂhﬁ]ﬂ& E}Qﬁp@éor@ofblc”ﬂlcéll @BbﬁeQﬂﬁwﬁ@ﬂhe bﬁm@@ﬂﬂ @é(lﬁdlc@%t forth as SEQ ID

NO: 181, wl%%em i% lTng} aﬂgl ngom%ﬁgtlog d%sms’gf“o{’ ﬁlgleg?ﬂ P SB stlg%l?lé JI&E wr%?pltope of DT T-

cell epitopentocin f:(yn}mge #nind acid RsidBs 745, B16, 5-17,A-183r a®y combimgtica tigefiein pfighe amino acid
sequence sét Eﬂg‘ﬂqs 366 1 k@S uﬂu %ﬁsoq%@&@ Rlreih qretdhb%thléh; @,szlm ﬁ%g ARérWore amino acid

C-term nus of epl tope core. 02] In one
modificatorh TheiNrfeprpigs a@ﬁfaﬁﬁF 65 erpigh PUSE TrvEN Gl e HistRE0jagid sequence set
for as SEQ TDXI0N$8 1N A Nger@iens Of DTUFRII aptiopdl &Erhpdlsesl’zrﬁ]diofatlﬁadsidﬁﬁsl 6, 1-5, 1-4, 1-3 or
any combmta\{\%on%erlﬁuﬁ gptg% ;ip I %ggmdugol%gce?éttp %%?st%%b Y\%PZ_I t8? p'?hek)pe s%f DT T-cell
epitope 1 cqphpisesi the ankieo agid rn@duatlﬁiﬂnﬂ)ﬂ?? i1&-36.i 18r¥7losarmﬁomh1§§}09 iﬂ@r?m of the amino

acid sequexg&.eleeibhﬁ By Slﬁﬁ II?N@SIS it lF{n'tIQ:ppro;r h&l Iﬁ%ﬁlﬁar@ﬂb&ﬁ&ﬁi heBH tokins having one or
ito can conpri se am no

more amm%aclfemo ﬁci ns tﬁ}%epétppeacr? oé 8&&1]3 g&q 6%1 11% éKflt Jlnﬁhe —tefjﬁ-gluss and/or C-terminus
of SEQ ID Bt I1. &ﬁ:d)rd nos-@iiap eenpédf the Bt vdiinassiSk(d o empe 18 canMeseplaced with
any amino p (Pr\éélfgl%(éo HS&@J agd/glr Slﬁapﬁh@ﬁgdnﬁecl ’P%élﬂezntﬁﬁev IIlpgxle%Hl%ocgﬂlent, the P1 valine
lcations In term nus ) )
residue of tbemi)’lt@?e cpﬁ:éar("betrépl?ﬁe@] trgh 6polg|anqn0@é]d|res§b\ia ft@b gmallthhg‘}zfrﬁxg)wty of the residue

is surface ekﬂb@ed&ﬁ‘tﬁk@”ﬁ&bﬁcﬁ%ﬁ %Q@drﬁﬁfobwfr@ﬁoné@buﬁgﬂd dlieN€d mdd®¥ and/or eliminate the

identified T-(E:ﬁ 8;’)\1?0tg§|r Bﬁ?’ %)lar inugo aci rfsﬁl%s Rllgei %ut ar nl.%t L%Jﬁed t? rﬂlstlgme (H), glycine

(G), lysine {(Hyeseana(Spfthrednane §Rl cyoteme (O, sf@qmeﬁf)eassmgutedm hsraswsadg/alsmrtate (D),
glutamic ach@lut;rﬁé]te (E-gha%d 9’u¥aﬁﬁ1{y(6y SoRf leTi uha&8hdd tha RedePRRfikations could be applied to
onprises the amno acid residues 16-24, 17-25, 18-26,

theOthefepltgpeﬁeséﬁlbeéﬁffloﬂonbl nation therein of the amino acid

[00103] DB EGHIESSpSPonipeises i’he@&neSE@tlHa_leNQg tHeBinindi¢tdlsh@ndo s € forthed
VDNAETIEEIr 11?&% P&? d]Ellm%gat]f%: %Qq’[éeﬁc%%{)%]g]a% b0 Q‘{neQQd lgﬂﬁod‘?fg?lg 0,1,2,3,4,5,

m no ac I ons | ope
6,7, 5, or G ADIINGS (el @loparrereid/ b o BE Rk Arvitein: Talcl Qyprore ofthe amino acid

residues of gl:letl\e{eﬂhﬂliésand/&f thgngﬁrQlwn olag Ron-liritiAd&a ORI préviddd hB@in are dlphthena

oins v B S B MO P e Pt P S AR5 8 pyrin o amin
acid modifignidh Grbyddsenibm atletidnhe sitgdetationf Thxcote qpédrie of Pil'tIod epitope @ nfel comprise

amino acid ?&Eﬁ% ﬁ%‘t 1’2 £2h f:‘l f31 l(y QA brr}ﬁ?/ anﬁﬁﬂaQU@thgtnntohﬁe %BinE Ang se‘anrn@e set forth as
can pbe rep | 'aced ar amno acid residue such

SEQ ID NQ:H 84- %lﬁ(éprﬁgp%irhem aéct c}}plglrenta Fins having pae of 1gorg gming e%d modifications within
the N- temﬁm&edthea-t&hﬁm&& D ireeludpophat g tha ythire@kia béqoerce gt @fith in SEQ ID
NO: 184. ’#ha gptt%lrrnlfn?u% fﬁi_T %%P% gg(gm;fr saarr‘n‘iixfooarcld‘?és'x ugspﬁ%% tr(])h?u 442 or any
combination ésxeduéﬂman@owg]é seqygnce sat orthas SEQ hyp N@d 1&4@ ‘Thi Coeringup af DT T-cell epitope
2 compnse&t'ﬁ& am@b ¥Gd REiduek D-30,1¥ 31 NMR-30KI5.3358 BﬁMnﬂ)&blonttiﬁﬁQﬂﬂ th€amino acid
asp
ccence s byt SR TG $ 2 B a v Ory et A e T i g one or more
amino acid [ojlificaiods iglth¢teaitdpa €orf )d wibiethyStérehiruug ok @ tgr{ttetrnads of SEQ ID NO: 184.
these nodifications could be applied to the other
epi topes descri bed bel ow. [00103] DT T-cell epitope 2
conprises the 9-ner peptide having the am no acid
sequence set forth as VDNAETIKK (SEQ I D NO 164).
Eli mnation of this T-cell epitope can be achi eved by
rmdlfylng O 1 2 3 4 5 6, 7, 8 or 9 amno acids

Y a1 I L L . A ~ ~

core.

epitope cor



2 conprises the amno acid residues 22-30, 23-31,
24- 32, 25-33 or any conbination therein of the am no
wa@eaod/o1maguence set forth as SEQ I D NO 184. Fee1/082008/067682

I one non-§pite AADIe T h VainE TN 60ROt RETITRR PeoRler A AR acd residue to
modify andf elirfihaterthe élentfiad Mecelepitbparodi f i cations in the epitope

[00104] D’[(;) ?rcgt%r}t?ﬁ%mpa}ﬁ &%_9%%&%%@%%}%?%%?& e quJeSJe'ILtr%&% as LGLSLTEPL
(SEQ ID NP7 paeytios p685 Trasll epieprhesn b pebievdiry reodifprsk 8, 1, RHe 4, 8, 7, 8, 01 9

amino acidyéd tl'leﬂi%ﬂ('iﬁ%%blq ldﬁ‘d/&fmddhﬁngorleil 9 mBl 6,C28) 9bﬁrrﬁ)ﬁQJf atahinl atzlh res1dues in the
no acid residu modi fy and/or eli

N—termmusi aa&ﬁrttge]f ﬁ: éedmipu% e[rl Pneelf,’?ln%érﬂténg ef(w% ETOVS?d r%llé pie T@B%.F gﬁg}ugﬁ having one or
more amin€C@MMod BB tidnl &vitBinigrepjdarp tcord ©f S IOt heY, whar¢in tha@moho acid modification is

by insertioréﬁaé{ﬁ)g CS$ séo@&tu cgmr t'[lﬂe Bote !ép -E%D"ILT ce(ll%g@ﬁ:l @ CNQOHILQZQ a'mmo acid residues 13-

mnation of this I- epi t ope be achreve
21, 12-22, Yoty f(%léhtgr agy co_[nblrgtlorgthergm ogthe gning acugseqtlﬁncget forh ?,ﬁoSE&ﬁ[%;lgO 187. Also
provided héi’ém kb @1pﬁﬂibﬂia&@ﬁnsﬁ‘ﬁ{lﬁg arﬂad)(r Qfordﬂﬁdlhcf A¢ldnbdficatlons #ithid theN-teminus and/or the

no _acil [.esl e
C-trminus B P18 R P Rt e T ot R SRETD PG g termims
of DT T-ceB xpitvpt & corpuriossiadet dadnesiduesal-® 2ai0pht hérli2ar tycombingtapy |th¢g°~1n of the amino

acid sequerfep §et Rrth a8 TOEE IR0 987361‘11QC @gﬁrfub Qiéﬁ"f PR8N é’iﬂlt%%' %o%ﬁses the ammo acid
e core of SEQ I wherein t am no ac

residues 22“38&3{-?16 23 pR5Pdor By cc?rﬁtgxéaitlfnf @Ff”emd’é'fh@tamﬁlﬁ a016 pequence set forth as SEQ ID NO:
187. Furthe$ plasitdéd hetdirDdte mﬂﬂﬁedkﬁllilﬁheﬁﬁ) tol Havﬁlfg ol orfm@r€ hihine pdid pdificitions in the

epitope cori 81% %%g}r)t[l% IEQerrar‘nmmn O trI O n eSI us o§ S I]% ﬁlb E'lalélr?lz rI]% gne n%% -ll%gﬂng example,
the P1 lysing gepisiup efeth%@tre T-oen qqn h%reSE@d Myh N@vlallmno Afdyesidyg ﬁWuﬂ@é@e polar moiety of
the residue hses[n@ic@ e o@edd)'n RRtIERbBeulcbl B8 hhdypHasic @JFHnGJ bdﬁf@c[ ) O?d'& f(BQnodlfy and/or
[fication W|th|nth N-termnu /or.th

ctiminate (G TGP BT TEEAP B AP GBS SHERAH e RS e h P7 guamic
acid positi@B iofiths egeleATecHmdt substithitd with Sly@miixlo abi@rto hB8dify ahflyer eliminate the identified T-
cell epltopeN- termnus of DT T-cell epitope 3 conprises am no

acid residues 1-9, 2-10, 3-11, 4-12 or afdgs conbi nation
[00105] D Feslpgmopst4 somerizenihig-mea erriide bayinerteceminn acklspiuemog setdprth as
MEQVGTEEP (&L 1H3i0: 12@)6 Efimin@tidHlof thss Oéelildfitope ¢&H de acaecd ayam3difying 0,1,2,3,4,5,
6,7,80r9 gr%{gg rﬁélé&z% tl§§81(t)(iaﬁlén§%g aréaﬁok%oﬁ{g)felg ! 6j lie ei‘zé I5 hé) gf g ? or mbre of the amino acid
residues in ghe the’slequ@n@’er tBeeXt- tefrmm’gsh Irpene gmlmDng\@amplpgﬂrowﬁqgir}meare diphtheria
toxins hav1f1)g (91\‘, lofjl%gre Qﬁﬁrﬁ'a&d %{OQIﬂgRQth Wit Gk %&B@&dr@oﬁ&@@ IDSN@?%% Réherein the amino

nore am no acid nodifications in
acid o P P oG KRBT e SR H0 [T PP can comprie
amino acid @531d8&@3l2ﬁ) N2, 1873, 10-24 ey taiibidakion ﬂherag o€ha afpine acitl keguddte set forth as
SEQID N(l) yl§b ngls %wg&ﬁlel%g tr!]@lglﬁﬂ) rrlg to?un gv Srg 8 ggd mozhlacatlons within

Qmno acid ue suc e pol ar noi et
the N—termreﬁs antlfhethﬁ eg¢raninws pEDE @Tcﬂb@étomm@a ﬂ@ﬁﬂlﬂl}?@Cl@?ﬁ%ﬁ}C@éﬁ& lfféth in SEQ ID
NO: 190. @ﬁléiNJtAaﬁmhy&imeh@éll &itbROH BRplisss Hihb QG defldRE d@[z-u@ 3-11, 4-12 or any

et TR o SIS LRy LS )56 T8 L e
4 compriset the @oind aad eeridies 22- 80123 BT, 1§30t 263 3cor agcdorhbjpesint thaygis oghe amino acid
sequence sét [ﬂﬁ‘th%g EEQ 9D W lﬁapurlal%r ;%H\h&etdl htnlétnec\ge M@;&ﬁkd@i‘f%ﬂéﬁa IGQHI%IVglg one or more

nodi fy and/or elimpate the identifjed T-
amino acid @ﬁrltﬁsﬁ@ns O FORgPe BT B R Bp N EBE Rt CsEgpe" SEQ 1D NO: 190
In one non-AmitRiE eﬂﬁﬁild the Ph &ivdontie hiEor 2Mgh@ntCicill isedpdesfaie: Set9-herchibe replaced
: as N S tion of this
with any arino a '\{Ft aned§068 Srugage %g;]de&t%gg’l" c'E:E 1 regg‘ld)p ying 0, 1, 2,
[00106] DBT-c4ll Crfbtope 5660@“86‘8 thgS-rger amtlﬁ@)h@@igd@ agfing fﬁé‘ SeqicRds 6@ fesByag FIKRFGDGA
(SEQ ID N8N g7’3ErEIHBﬁidnoM bite @-ce]ileplt e c§n béhchiBved®y mbdiffing @ 1,01, 3[1@ rs,e6, 7, 8or9

anin o g o e 1 2 ol SR S B O e on
N-terminushed/ed the @ite@mihingp Bd dstemmahmttmg bmph:ampnge(ﬁmenmre drpirtieeria taxme having one or
Aih @5 WeddlcBe LRSESES NBPR3CREEeiRThe Ao k& modifi

moreamn%ﬂ?%géa%gre%n hgqtgrgnc 0 ac(?d modi fication is By modification is

i nsertion, deletion, or subsltyj tution. The core epitope

of DT T-cell epitope 4 can conprise amno acid

residues 13-21, 12-22, 11-23, 10-24 or any conbi nation

there| n of the am no aC| d sequence set forth as SEQ

~ 1~ A NN 'Y - -




(SEQ ID NO 173). Elimnation of the T-cell epitope
can be achieved by nodifying O, 1, 2, 3, 4, 5, 6, 7, 8

by 1nsen}g%ggge?{gﬁgﬁlgwgtltgﬁolng ?Fh%coret?ep%gpee olé Bg‘pl‘eﬁ@%r@?og? g?:é{gcrogﬁr%%g%m% d remdues 13-
21, 12-22, nes| thyksorany dondinafibnt thdrerh nixBe amdsd ovid delpenés-skiefonh aUEEQ IDANO: 193. Also
provided he%{ﬁ? ?]rg g@ﬁtlhuj::r{y t&hﬁl%a%ﬁ%gﬁ%'o? mof' gl\{ﬂodaglq nn)%{ﬁ%!ltu)n%ﬁhm Jle N-terminus and/or the

rra toxins ving one or nore am no acl

C-terminus g5l T firccRenitonsS havingite aorre asidisediprcc ceiathgp SERED NG: (3. The N-terminus
of DT T-celt 9;350 M eJnrifes oAbl RRidags 1ch, 10 d] 5-1 Gatip Qﬂadyﬁomﬂ;ZatM@therem of the amino

9 8 Us2008/ 067682 b Ll
eidsequen 2Ll 4 f‘fﬂ OO RO TBLP G S GRSt Bypino st
residues 22800238 1ICHRGFH; 2583 emmnn congtdnaglor thereid wEthe 4:8ino 2did sefiPen@Pset forth as SEQ ID NO:

193. Furtheil'ﬂrogﬁed meidde Iggdlﬁébydl&MA Rakk Qaﬂrmg&ﬁé @rllﬁbrpgnnhg] %l(@ﬁﬂ)(ﬂﬁcatlons in the
aci d sequence set forth as

epitope comp TR ST o i BT of S50 R NAA g Sf@otsimicng example
the P4 argﬂﬁfbr r%ldilﬂ;l H]SCgl}&ﬁie desT€] iPf7 iagattic QLIS redddtid) hidl/dr IR alihih©feBitWdUS the core 9-mer, or

any combm?thon tlgergrc]mﬁ S ‘% Icr:aglzgcrgml’?enﬁo‘i’iéfo gléc%%)r fﬁ:hm“ﬁ%(le Ithe 1%&%30 ei%gl‘ ﬁ&e% Aé)gg
[00107] DT heelNepliteparti qwmrlse@fhe PneT persidé h%pxgﬁh@p@em& agrspruerse setdorihrpe
VEYINNWEE) [@EOSS NG!€$5) 1 Efminftioh®f thi Fdeil efitobe c& bedBeve@BPmbALARM, 1, 2,3, 4, 5,

therein of the amno  acid sequence set forth as
6.7, 8, or Sapimqapid efghe cpriEPe ORGP TIRIEHE Bt T ic bl Y SdpPiop s e amino acid
residues in the NpEinS@8 ahdi@ tend-femacd. dn ofice®hditndtig 2230, p@BidBilherein are diphtheria

(s
toxins havnflf on§ 01’ mgrg ax%i?flo Qlig % 1ﬁ9aqu§ vO:ﬁn%{ t%@ e;Iltlaﬁlo&w’]of %EQ IBQ\I@ rfbgl Qherein the amino

sequence s et
acid modlﬁmtlews@é dnsprEP riﬂetypeorﬁ%ml% T4 pie PféfﬂpeaonTxT ﬁ%ll %ra%eﬁgan comprise

amino acid f3fAud3.79) - -2aM B, 3¢ Aot madtdnibiatibOR&ein Bf thb @min8 pill afence set forth as
term nus. and/ or the C—Iernhnu

sc0 10 N E AN ™ B o g B 0 s
the N-termiRMk aad/gi the Geermem ol & THRE! gplityisi raving the dmano aﬁa scampap t4t orth in SEQ ID

NO: 196. ﬁlg Ithelrngﬁds%HﬁT TaLQﬁ n}%fopg 9 c&hﬁﬁésrﬁﬁnﬂoe&%ldQééﬁlu&fl é bewcﬁﬁﬁ 4 12 or any
9-ner, or any I hation therein, can be re | ace

combination gy A1 AT 6K PHRTHAE 1 (78 o QT NG oT-1ee R GRT T-ell cptope
6 comprisesliOADiAd adil redidee bt-3@ IQB-B 0a-38, TSk h]SyG;S)nbl'metlc& -tiE@din of the amino acid

e T B 5 BRI L o o
amino acid gdifiopienciathelspitepe h<pre%UW151}n thotitérypiinyg agl/or the Cztemsnuwf SEQ ID NO: 196.
In one non-ﬁmm?lg e)&mpﬂzr th® P@UAIBQ oiatﬁé e Rfnet A8 bERPLOAEIBRbEY ﬁﬁlﬁu &'id residues such

ot the g e s A i sl B S i o mocit
and/or elim@ate@erfilaatiBed T-cellzpopaon- | i m ti ng exanpl e, provi ded

[00108] D'P%r gk ﬂ)t')tg'é;e% &@ngeg 8 I9§neﬁ ?’)%ldﬁ ﬁavn@\{ﬁerllgmm%ld%[equgpcrg @et%lﬂa@

fications Wt e epitope core
LEKTTAAN@)(SF@@ NQHEb Him RSB (i T-cak FRTOROAR PY EET By e ymg 0.1,2,3,4,5,
6,7,8,or 9Iaﬁﬁxﬁ>raud§)51fth&l@llte§elcef&,anabr 158XSing UL R )4, STHET, 8,0r & n@p df @2@mino acid

residues in ?ng g{)aﬁx;ll-nucs%g tﬁ)e é%@:ﬂﬁus %% g)f%l%ﬁ%%lﬂ%% exaamrgl n§rov1cc:i ereu% are dlphtherla
toxins havitighee f morg famink @<:1é mrioAificaiopvidar e Fmbpf‘s@lf e FfGERHDAO: 1%@16‘31“ the amino

acid mod1ﬁl:erh\|Q by:l-r%gmof‘ldglgtxogr &\éhtggl‘;itlaﬁ r"l@lb @or@Eﬁtogé &’tﬁ"[h'ﬁf:élﬁe tt@ém‘lﬁn comprise

havi nq one am no aci nmodi fications wt

amino acid U G riPids | A/ G P CGPRPHLE B By g g seasence st fort s
SEQ ID NG2[P9.0fieo firotidadi hagint dikedigtivhenio toaxins tavirggune mcreors ehinb a¢id modifications within
the N-terrmnus(gnd./D o1 thé\@ tergngngs otzlipﬁ T- Iéléﬁ %ﬁt%%vﬁg thggnu-l;loglgih lsqupch Qert) ?ortﬁ in SEQ ID

I'ses amno acid residues 1-
NO: 199. Témw te@@mauoﬁaif |Towllteﬁé>p@i7 ﬁor@msesr?@u%ﬁéess@ewl %@q‘&eﬁéb“ 2 or any

comblnatloﬁ ﬁltereanff e a0 QD sé el ket 1096 2 e N0 (99, s CAérmiAls of DT T-cell epltope

s Gy S 5052 S UBLT 395 8 SIS S5 LUy g

sequence sed forthhe SE@IIN D0t Furtheprevided hemin afeomadified <lipBHE€yid tOxifhaving one or more
amino acid lt%grﬁc:!: H[lg IH%{C Bl dpY Icg@ g \GHE] e ﬁﬁé‘mﬁﬂ%@' Lufd/(ﬁ Ghe@t RALRE!JE 8EQ ID NO: 199.
oxi ns having one or nore amno acid nodifications in
the epitope core and withinjghe N-term nus and/or the
Cterminus of SEQID NO 196. 1In one non-limting
exanple, the P 1 valine of the core 9-nmer can be
repl aced W|th poI ar. am no acid reS| dues such that the




NO 199. The N-term nus of DT T-cell epitope 7
corrprises am no acid residues 1-9, 2-10, 3-11, 4-12 or
2009/0c438%i nati on therein of the am no aci d SePURPUSE08/067682
In one emb‘?é‘flenf et Lepgingpihe e9rfmen g be pRiaced IR ARy HEigO #yd fgpnodity and/or
ehrmnateth&'zd‘éﬁtiﬂederpnenegﬁape7 conprl ses the ami no acid residues

[00109] In orfe et%h bdn%gntsa IhO(g 14 eélsd2 phtherla f%xm Qk e BYhs %gﬂglm ?‘%E%]{ %Hﬁ%%élgcted from

sequence set

among V7S{ 2T, 8 $%e|89“br\@95d\é?@Th‘é?%‘{ 23 BT NBOWT, BRP He FRgA, S202T,

V97A, V97’fr09<97|ﬁ>SLhﬁw Nd 1 Q081 Q6QNRA ﬁ5N @mﬁovade i homat h&ﬁmgrm
epitope core and with in the terg]nus and/ o

[00110] In @eteg}bmhﬁ]ﬁ]g aoqno%”gé dllﬂﬁﬂﬁﬁ‘ toilggontanisng\ﬁo %@P@Slsf %tgg from among V7N,
V7T, V29NPCII T GRDABD0 @ R-atidng inolude, dndaacionimited to, VNPV ZON, FUNIVI2ET, VTN V29D,

V7TV29Nq;7Tt Tcogg,ng pEr can be replaced with any amno acid
I fy an/2 elimnate the identified T-cell

[00111] In @IE?I ep@s@metﬁtm%tjleq diphghsea @ﬁnﬁ@ﬂt}tzﬁ%ﬂtuee modifentippsgglected from among V7D,
V7N, V7T, Bt i, Ded7ing akdopi 24 0k 106i@8H B h 15c 168 Souiire BRNiENi DM 1710 &l 07NS124H, V7D

L107N F1 2?}?9\%% l?ﬁ)@%’rlﬁ)%—b W8§ lggz\él%z&?]i ggglﬁ ﬁ%%fﬁ? ;I'%,E gg&% F124H.

[00112] In SREABdim¥Ag;75) T VAT, con@imbDiout h@ifigatidns sddAs, fivlexg@le, MFD V7D L107N
F124H, V7I’1‘ %‘m El@ﬁf‘hz)r'ﬁ"’@ﬁ vé%x”r&ﬂm%@?ﬁﬁwﬁl‘%m 296N F{2Qﬁ1¢91} Vbﬁ L107N

dinment, a nodif toxin conta
FL2AH, VID K37 VN EROIORD VBT bkiod Ffl%ﬁ@wgwo\f?gf\wm N F{A: sng DGR VOTT LIOTN
F124H. V29T, and V29D. Modifications include, but are not

[00113] In Qf}fiﬁ? O{gd ;[: z?fbre{?ﬁn?l'o\v/%g th\{g)soaf¥% 91-)rcid1ments M‘g‘c?rgéd dph \ﬂherla %%Ms with one or more

amino acid modifif4tiens inlprsiotr merd Bedlgritepeedn P@twlaﬁqﬁlr}l@@nﬁé‘mrﬁn@a{lm&% example,

provided heSin £€ Hl@ghérfaQ&uﬁmgg & st oné/%f}lilﬁéé? dnin laﬂ-l@ZsA@nelil&Ylelt@B in another non-
F124H. I\/bdlflcatll%g%elncl ude, ut are not limt

i cxappls. PR NESILE QML TOTR I B 7 ARGV AL SRR 12,3 4.5.6,
or 7of the T\CENepitbPetbNedeliBelidbon/ AdllitiOntAndallBvitihg exadples/ificlideQiriithedPiukins having more
than one an{n% d;:!:gj%llodlfﬂatg)JAQn H%quln%ﬁp'}—'celﬁeppgpe?/ %rn& %bn?a%&‘i 91} tﬂeganﬁ.lﬂéjz{md

I catl ons suc for exanpl e

modificatiops]ip 1y nugpppy ofgp I?TLE'B"}NPF&@M%SCI\WC}'E‘WVW Ewwmﬁm V7T

V97D L107N F124H, V/T V97T L107N F124H, V7D V97A
DT T-cell e&;ﬂgQZanElMLﬂ,e NAEnMO 7T L107N F124H, V/N VO97A L107N
[00114] Int{: Vlglfar'q énto]?ecs) rfoeurr%% nW\{I 1(1)1 ﬁrét(ISg%lgsZCgln b? perg'tz rex'# Cfxllg %%}eég’eli b% fpeglgg Mﬁ(p Qass 11
allotypes, aprbdinfldarky @hthdi yphdifieepiitepes Whlnghwmhalm@ TRy netpeepresaitiche MHC class TI
molecules 284, dSu@iP&Lk({Ciaﬁ@r‘s'o@Bﬁhéuﬁht @ﬁ%p&rvmmﬁe%lﬁ-g 1\@@111 Lngni ﬁl@l@&}fes A48 been shown to

at e rein non-

conte
depend upop GO HRE A WP VS P BHOHEr T8 BT HE RETTRY B opouye specie
allotype cardl® baoahisidere d tvhonmedifymt DiTefaisthe ®meval oCBEdll epjtorteo p.%lch tamsiderations can
allow for th@ﬁlg Pgﬂ;ecﬂig Elnodi!ﬁc:mo&I LPOD® %‘r@i@l}n@ for EB’CQ]Y-E gl%@yp@@(e%' fl%r ép%mﬂc populations of

eria toxin having east one am no
subjects havigpgyiertaip N oelass H aj}otyges) 3The4VIH§ clag IT aligpype pffa SPWéCt PL fugjepts can be easily
determined 8P OB BS HRH64s l@@ﬂn MRV, arfidBH dsécoiaadn JTOIT-T-tdl ehitdp@s with the given
allotype thug)éagﬁgl%eﬁg g lr%gn?rsb fer 1@%1211%0'61%10%%0)190?? toggﬁgﬁgg@ﬁﬁi alltét?ﬁ?‘er.] Identification of
associationstpivveep BT TArRYl epitupbs and MIghclak ItaHetypasiareshaym i Example 9, Table 5, and Figure

12. Conte %dfhletgﬁitalré)xﬂ&hﬁéa 1M tﬁ]altlmﬁ" &h ep J& dilﬁ-caﬁ&lsltalﬁ@dtt@ﬁ@ ®IHC class II
escrib above are contenpl ated herein. DT T-cell

assocmhon%ﬁ?l{“&fjﬂe@f BR & Ve PEeRFH L s @lency [00114] |1 ndi vi dual
[00115] Bagqali oﬁl@l&e&cﬁlagmd thanpteb¢nm spatifitagjen sncan afydy e merhend to athkttoxins described
herein. For%g(aerg Q ! ed c%/%se uences 019 t 2'2“ hﬁ%vl?klﬁ%%e lLelen arﬁL)JzQJ\V Hﬁ%speangHC associations
specl fic eprtopes w e sane
and T-cell eamgeg@n bmdl]—yo{sed@ dn Ec}dég)@ﬂtp)g@s Whchars rot beea apalyzed with respect to MHC
associationd@ah S64bEHaldtcdhd testBhhg ARTREH0AS d0tDeOfhrdaghidut el pa¢ification and in the
itopes wth specific MCH class Il nol ecul es have
@““mkagg%n shown to depend upon the MHC class Il allotype
of the individual. The association of a specific
epitope with a specific allotype can also be
consi dered when nodi fying Dfgfor the renoval of T-cel
epi topes. Such considerations can allow for the
hi ghly specific nodification of a DT nol ecule for
speC|f|c aIIotypes (e g. for speC|f|c populatlons of

oy ey S o




herein. For exanple am no acid sequences of toxins
whi ch have been anal yzed with respect to MHC
@3®oolass ons and T-cell epitopes can be readPCyUSHO8067682

m - FHL&&}’ITPBF SCREEMNs which have not been anal yzed with
[00116] In E&EGPACH the Qieﬂii‘fﬁano&i&ﬁd)ﬁlb(aﬁwﬁmddaﬁllabmesbee dabladey headinahiclidentification

and modlﬁcag ion 0%% &3 Ie %ﬁgsh in H%ng(%%ﬁlcedtgg 1 LP]ggenLkl{' gyagth)g gt S%§glcal methods, in silico

icatm and 1n exa
methods, 0120(9@1’@1%@@@@%@8@@@8‘?%9"6‘8 Zden‘llfb’ B- CeBEEEIEES VEinaypEin or modified toxin.

Serolog1ca1%%mnm]tﬂ&ﬁ)ﬂltﬁomdbﬁdt Veech&att Beibbdent idhGREdn m@&dles, including

proteins, pegﬁagls,ifalacgﬁcﬁlqlngpt& $i \ghecnealélﬂ)an Eﬁ}%ﬁ(ﬁﬁ? § é?ai?rbd Io%:f tLaé%&sdqunegrgvmusly administered to
a populatio puch@p &6 vgainatfons thivartibsdydespenst g@enawdmrtbgmmegts tan befused to screen toxins or

modified to&ggr(rg)pB cgﬁ E}QJOB&I ftptlne qu{ mglﬁg e)la&pﬁel él '30919 (e é' %Mﬁa toQ{n) fhat has had its T-
I nati on of can be use denti f

cell epitopegmpgifipd aéﬂiseleﬁééwrﬁwm W fa“‘teb%i“ﬁn%‘rm Hewiy lBéaH ERIRPe, A peptide library

based upon G@1se8uege GAdhe ABHINOHG i@ Hm &y;yﬁtff&@lzab bihd sedd @k taxis-sijcRekd 8dors that

contain annlg?]c{] e ag%u?sé %n :tJorxg chn Eeg tegté)d flo{%u 'gl)olgty po dndrlcg Ith% %g t]t%e§ dpef the ];W]tld@ library.

Various techniqugx and a@saysrmdudm&blutmt)dlmteﬂ &, BhLSAt Madt ahh?/e%@e hlotting are well known in

the art and &h®Y hé@Hﬁ'J Menﬁgmn@ blsﬁlﬁ{e Egptﬁl&: wifchRRUb BltibOdes fionffle &8a §f@xin-vaccinated
vacci nati on, he anti resp onsem%ener at ed

donors. Thesg BP%%rtxgor%%eﬁn% wlhlg:g Bmfl gnt e?lé%lﬁ tl'tedl)(z §e16fepre§FSH]?-f:FlLﬂ)1topes within the
toxin sequehd@X| Bﬂ»ﬂoxfnﬁg thBideatificagii of 6o éified tokin BAe1l rdpmrpési, @i mgd residues that correspond
to the B- cel?cf'patnge s &an l:i% ngo%)%e? aglg thg rﬂo&%}p %ggés cheleglc sé'iiﬁ%r see?aﬁsl"hﬂﬂ)gocess can be
performed tyeltiple FltnPFetP ﬁg@?@é‘h’é@lthﬁ sninghepguidity ofhe @pﬂlﬁ@p@pb pégnotey for the

1dent1ﬁcatldﬁ%@ﬁ"1cg1@e 1ﬂopé'saéﬂém M3FBmeReR whitd uﬁ%ﬂkﬁm-‘aéll éph@pe databases and
t oxi n _can be synt hesi z

prdicive sF ROGREE PREPBG TSR EPEVEHA “c AT hTARDT Al Buosin or modified oxin
Once such @pjjapen gie ideh@fiddend modifiedl Mietht ast/ied mkthpdst the mathifibd toyin tan be screened against
vaccinated ﬁ)dngﬂseIaQLs hggnﬁgﬁ B&Elqe§heozt1 szthgﬁnggpéplltg}% s'&:ﬂegﬁ% r}{etho\c@{:dn%@ Wsed alone or in

ues and assays i ncluding, but not 1imted
combinatioppjtisie pmﬂAe litrprel Bovel eifaRe BYSE 90 r‘f&n'aﬁ‘:étlwﬂ RGO R B-cel epitopes
within the tbi@ @{Stfona':ll?ﬂthE ﬁﬂdlﬂﬁi td5if danl 2 sd:rd@nﬁdl pxﬁ(y td) Bl @ Bubig@fuéntly to, B-cell epitope
screening. ngcon% (l:aé? ' a{em ds Q(%ee}ll%% aagtc?ﬁ ope mOC"lP rH t(t)xu? for ﬁlr %feg%lce of any T-cell
epitopes thatfriag be tyem gengmatefl Berdhigdiscelligpitdpe m}élﬁea’ﬂos e r a r e p r es ent

[00117] A]ﬁh&\%l)ll) of&h ihRRBSh d’&&ﬂb&e}éﬁ@mclﬁ&g b thef88 Uﬁs@ﬁ&mg E@okifdl REin wherein said

t he entl i cation o ed toxin B-cel €S
modifed oS8 P GRS HRA ETB P SHORGE  FET F at Joit one subjc
immunized &fith b 6@5 wh&sinlsed sepdhh Edneths astitddibheaingdaifl koxth, tapsacting said serum with one
or more mod%e? %&Sggﬁgelﬁgﬁhﬁggf snggtliboﬁ% sa%tﬁoﬁlﬁg& gglﬁq’é-ﬁqg Q@orgﬁex detecting the

reduce
presence orj ahwmw@ e wahef%lf ﬁﬁ‘HPHlfr’Xe‘éi dytessedrihe medifigshtein hagmot Ipg at least one
B-cell epitop&l&atif § de@atd Rl of co]ﬁpféﬁ ks de&&bd Q{éeﬁodhﬁﬂ @ixih, hat BstSt lehs€ Gne B-cell epitope,
and selectm§ ﬁ dno%gj %gg tFa‘} lie{as lost tgelzars] ITD & Bll 1 o e 38 IPItée(l’)rém_ at'ir%l%a%etﬁment a reduced
level of corgmigx cay bad fdr @xangpémn tthcrlhtyl Broddless, @putt2ofp@slesw abéyit pricdd teesx prpuplO-fold less,
about 20- fomgsls a'bglg 5b-94k f2ss, A ICR0SIE ibsse RbduPRPS01d s, begRLd sob-8sla REGhan that
dified via the in silico nmethods, the nodified toxin
observed WE%\?P 1B’€‘°§'@F%Té’ﬁ’é‘d agai nst vaccinated donor sera as

in silico B-cell epitope
Iv. Véﬁ?@@%&ﬁg4ﬁ§fﬁﬁ§oggﬁ be used alone or in conbination
[00118] Cellidedagehmrtpelotly eieofhilipt callydaBagsewhetlepprodied bctpeag sychps from snake bites or
molecules Jaﬁis%{étslagdc Qﬁ;ck Qi t}@ﬁﬂeﬁ@ géeﬁﬂs Cs@&ﬂ ‘Qnmﬁfmo%xgrﬁ lok 1n€c91311k9{§ &emains a problem for
hin the toxin. Optionally, the nodified toxin can
patients. be screened prior to, and or subsequently to, B-cel
[00119] VIEDik bip@bsesed ﬁﬁliﬂgnagcterkll SPsicodineyfxivatve L-P endei variétg of other cytokines
(Baluna anc?& 1ée§eﬁénéxgl8 aph?m%?clll})gg ?} f19H§2 r{ggégf"fh% %eh%é spls %rgi{e l§i£]geVLS are unclear and
are likely togewé‘reaitceﬁa@mf rcwgts Bihgskate @bat%ddp enq?ﬁxﬁilafl F?Sla@%ﬁh andf 1@@1‘:Emﬂammaf°ry
Application of the inventiangdescri bed herein includes
a method of selecting a nodified toxin wherein said
nodi fied toxin has | ost at |east one B-cell epitope
conpr|3|ng obtalnlng a serun1sanp|e fron1at Ieast one

- oy



nol ecul es causi ng septic shock, or therapeutic agents,

such as i mmunotoxins or interleukins, remains a
cascades arfg ﬁ%@%‘? b%{%%% Ft aly fnsglﬁgqagjs%%éa]fﬁév}% xﬁs@{}%ﬁg}%(fu%selpr?&g Ug%%/%%%? 397) VLS
has a complvaetzomgy inyblvipg ldemnage yd Gkduine sndothBad] cella (B(s and] eixedvi@tion of fluids and proteins
resulting in Lr[r{%}ei ?l %htogg}fl ana’,> Z &s]rzosl s?ﬁgere }&%@xdvﬂiﬁn&@ Calﬂfm pulmonary

] & are uncl ear and to 1 nvol
edema (Saugyillepag eféttaohl Mparrlogalihitibedydiased ?hetaph?%nfeﬁ» b @rh) aﬂ 81-89, 1997;
Baluna and G’Qlﬁ&@lnﬂrﬁgﬁ hagfiddolofy Qb : \YE7 132f igamm{gaf 3 at. A0 iical Apphcatlons of

Immunotoxtnts q:ﬁad%?]l? 8d§5 iﬁ! LIJ?%S) n| C a sy’&p %}sn(e: 2\91]?$ (})%sggeg Eu&k prgbqem with all

immunotoxinp vt @xedig hukrngHs @lell éseca/to)(mezsu@p asSntprleulbgg',@L -2)\V/IIF arflgadenovirus

vectors (Ro?engg%rpt af XN, %tnklo} RE. Bﬂéfs%b\eb*ﬂ 99§i7-:l KOG Gstdif) GRS Mnol 137:1735-1742,
endot hel'ial Cell's (ECs) and extravasation of i ds

1986).  and proteins resulting in interstitial ederra W€I ght

[00120] AniBody- oaﬁjdgateidl’peﬂ)tidSs s ticis &Mﬁl‘ ectair cﬂhtalhing A@pdidiadr@geence at residues 174,

Sia, a I y. V.
D75, V7e, elxgtﬂ)g rﬁ%x(c: dgtg/ g?t% Kn@?@ S? at as 2’% #ﬁ@b@ "fhus ?t 1 po%te%ﬁa%‘éltﬂ%t one or more
amino acid Gleyionlshar dnufagidn(y), of xheg)g)D@y) s¢@oIree(s), Bgi/gm)ae arrmorvﬂpéqqg dcsidues of a toxin,

such as for éxﬁﬂﬂdl@ Qﬁﬁﬁ{eﬁﬁﬁﬂhoﬁyy redube AIHE\%%%he alaﬂgﬁmf 1&RYR6kculs céh ﬁmsmg these

sequences t? gl&uc}f ICﬁ;{aT%geeg 1 eliflgc%%i It %%gmngxiﬁ%g%tl X Lﬁgﬁgﬁg‘%gﬁ%ﬁ one mutated motif
and/or one dramotedlankicg E{@E cqhrbe bieand thatirkriuad ér elimivaw ietEiXdansginfarsivity of such

far tested in humans, as well as cytokines such as

interleukin 2 (1L-2), TNF_ and adenovirus vectors

[00121] Deecp@g(blp?ﬁeétp bel(érf arg FompONtlorEﬁ@qh redyced\H prorgcf@g algbtiey Qaised upon mutations in
the (x)D/EHB &)DROSE B&uicts Vﬁthlrﬂﬁolypephdesl RW4A edmowe ar?aﬁer]szaﬁ‘edlﬁﬂ&s respectively, and

their metho%sﬁo% u2 "lAlLué ,hlg- wgl]bg 8.n(£ersl?oog %hag aqpl{lel%%}%f Sf(:jsaﬂje Q Eltllrglg §or pro Lrp:uggl pCollypepudcs with

reduced VLS emr@uegabll_lmwﬂl HBﬁﬁpheWporOWhpct}meEtdiear mmmwec( E@ﬁ@tlﬂtgalg@t:tlvﬁy All

such metho@sI andgoéfosP ﬁhselﬁénnHQd or@r&ﬁ@d%Q Qden m-Ehkl@s as |VJe11 be uivalents thereof, are
contenpl ated that oné or nmore amno acid del etion(s)

encompassedby (RFPESTORYEYOBf the (x) D/ E(y) sequence(s), and/or

[00122] In (‘Hﬂﬁm&ﬁpeﬂ@,ﬁ& a‘pbmﬁkdtrﬂgowﬁm the w&Sof@fmodi fied 0ixin, compasdion @Bt Hagat least one

amino acid o% s]nﬁ)ltenCe c]pm %SXI 3 )’D%ii(&)ogﬁld]g xg@% ”F%%l%gedoci; éfgéégdvgegitamée tﬂ Slgssequence of an

unmodifiedtexir} q@dmesetmedod&prag@lfacmre ¢is resdisamens r thsdreatmart 0p digggpee including but not

limited to nﬁﬁélﬁé&%k@@&%ﬂ?ﬁnﬁf é)éinPE c@tﬁneb@ﬁﬁ&ellgﬁﬁplﬂﬁia &Elg&e(m%ﬁh(ftory T-cell non-
/[ or one_ore resi.aques can e.Cr
Hodskin vy TG <3 P RO B P OGR4 T pgpoms extanodal

natural killeg/Tehll lyangBamtas nashl@gbt XxhfonDe grophiobsd ldvkerain,rnbinsaw Taged lymphotrophic virus 1-
associated %{&Eﬂ? i fe{ﬂgﬂﬁ’a/ {aﬁbn{ae% tg}/Jnsleera&ETQ&(ch 89 fcﬁ ng(:Jn{ptlé %%ft versus host disease

ase upon nu 10oNsS 1IN %
and psoriasig eeﬂf@ﬁe@stowqomewl pob{ise aihsa@gmgmpm@%méu rdlsgﬂsfser
[00123] Re&hbﬁhn &%Qlﬂﬁﬁﬁ(ﬁﬁof Wa&:ﬁﬂﬁﬁéak\%@xhcyomﬁWS) isheidk effet Wobl8 repfesent a significant
advancemen éiss 1(t: FND% th[ﬁcéxFe etl:%nl klpenetj‘{ r%leor'g qgtgm hr(]eraatgeli%cs aI!}P &AQ? §ular the immunotoxin
and fusion tpxig aéaeldsswsppxt@mthtmwgtl@bﬁﬂaluwew IIht bémmptpphaé@aqomy 18(6-7):355-361
(1996); BalﬁHanMC ﬁmﬁ&%ﬂ&%ﬁ&%? 3wiNoD2- B e aesl (156 dBIBG] MEnunopharmacology, 39(3):
net hod and ¢C ositio

255 (199%) el i ge 7 TP BRRTEEHS 5P B REFROTSBR P cylgtonin and unique
targeting do@gjihi (vl e doheinefthe caseerf irenoonpas)sedd figilitdrethpdesleprhent of the
therapeutic 5%%}{% @% a0 quQ ghgga]sefsl ks éﬁe%bggi%saptﬁﬁﬁssﬁnd I)s}e»ﬁas?sq{%lnép%t 1le Btion and other

es t toxi n _cohposition
non- mahgnﬁﬁglcéiﬁal p@&s@on@r@haualpmhﬁ abdres- Pptl Acade Gt 88@%%9%19%‘ (1990);
Frankel et a{. Xih OfifEC3)AppNAGEaK of DrbdnEGoYihsT Sdidhﬂﬁ(\/ﬁd)hﬂﬁng@ef\&feﬁ Gt,harleston S.C., (1997),
Knechtle et%@k@%&q\)ﬁ?t}t%ﬁntlgg@? fﬂgﬁ@ eKoe]:cch uert 81u§fqroggryf 23&& Q%! 5‘6 (1998); LeMaisre,
Clin. Lymphdre, 1:58a4h2020);0¥laran dlas,eiaéeﬂ Aq:aldcll)milatng 4H(oh: 8?110%81 ZQO#ﬁ)tl%"eB389IL-
(ONTAK®irlQ c%ilfm@ Qﬁly gbﬁ%ﬁﬁ@v%d%%ﬂn RSion foQh aﬁ%é}ﬂﬂ%ﬁ a @it tEHHPRAS and the cytokine
-cell 1ynphoma, relapsed/refractory T-cell non-
Hodgki n I ynphona, rel apsed/pefractory B-cell
non- Hodgki n | ynphoma, panniculitic T-cell |ynphonsg,
extranodal natural killer/T cell |ynphoma, nasal
type chrom c Iynphocytl c |l eukem a, and hurran T-cel |

L T Y, 1 ey ——

agents.



therapeutic agents for autoi mmune diseases, such as

rheurmt oid arthritis and psorl asi s transpl ant
IL-2 to targFtﬁ Ogggg%htgeggr(g%glgﬁ%ﬂ g%{)‘rg{zr%é"?rqﬂ ant Blgagtd clmgflltlaneowﬂ%&:{ﬂszoog{?g%gs&TCL)
(Figgitt et allS¥n. JBTHR Detr@dd).] HINOMA7X (290Q)Foss, Ehalik@phoata, HK):2981302 (2001); Murphy et

al,, In Bacteg Lf‘d Fr.%: %éﬁrg;f%létgﬁ ols{ gtﬁ&%ﬁ%ﬂ%s gﬁ&g‘g NJ.Bp. 89-100 (2000).

ONTAK® Kpargopsly @f@{ed i as denlr}ealﬂ% é‘ﬁﬁ?ft Qg\,Bé?P 1112 (6 3N2af- s(r&cggy)s -comprised of, in
order, a methBEB tds@ue tesidhes,1-396 bP@kiYe DT Addidiks 484385 4h0iti(lI9DGhd residues 2-133 of IL-2

(SEQID Néle M%i ?&ern%’ﬂfulli%iégi O@ﬁggg}atéms%zggé)n% g‘?%zggg%%m% B%]%t%dntha%tas a result of
the methionDABSBRE hddad at(tENN Akins) of 0N TAK®, enmbeying hvethcowhlycn&DA diphtheria is out of
register Wltﬁg@{&mﬂ@ i.eid fusion toxin and enploys a DT

t oxophore and the cytokine -21 WD 2009/ 014835
(00124] A e EZTBIPOBHEBE MR IDEb ricigdt andpspderpraprgioxBea i fgeen cmployed

in developu&‘gﬂio&lﬁmﬁﬂﬂotbﬁnsﬁﬁﬁl‘bﬁ)’t{ﬁﬂls huQ chéhiallc 61§ @datel ho woier, Gk E€6di%es have not

succe:ssﬁall)bceoml;?ka %eglc}/mnpai?rg?s aéz?r %31 Eé): g.lglatﬁ}ongunc% s1dre]: e T:_c}t/ hl%rﬁlgrgnaanl, Rdv. Pharmacol.,
28:193-2191{99)); POBLIDL 2020 mgearcwuwl pﬁ@o 62 (18P6); PastanBrieshism Biabhys Acta,

24: 1333(2)@@('1@97)%*?%18@@&1 aﬂ@raﬁﬁﬁﬁ%&%ag'é%stm%m @9111 THHIR DRugs, 2(9):1282-1293

(2001)). T%rtbeorﬂglfgpatﬁ(gl‘s g?spél&dihgelgg’ordigﬁlmegzh ¥R C’H? l%etefdir@)?lated{ gther toxins such as,
for exampld)ABBSﬂ}ﬂshxdamom efonxarA. I1ts structure is conprised of,

[00125] In cer‘{am em %%que ; éSI EPE P &E‘g}ﬁu@g é‘log#kgd bas&i\sldél%%%_ Sr %()ﬁ«g §i6thé)(fx)c})(y) and/or
(x)D(y)T mptify gglts(ﬁanlpgg PquenIECHY 1 usgd; to M@}t VLSdw weo- "EIEH; [it if @?ﬁlmlated that such

mutations kIS iDe (W)@é({ﬂltgncé fgﬂ-ﬂztﬁxIHnQ @eqtaﬁdcg 8an altér t&f%ﬂitﬂofﬁ@oﬂ@épﬁde to induce VLS
0 e ne nine re
or ot i fgo e A5 e obRersa o “LIFAGPE ROT R CHE G g godined o

inhibit VLSoh vle.pht heria is out of register with that of

[00126] In %AK{){&UCQYOXQE Or C({n(rzagll'rglé' ;!hafahanymgﬁce@ fablﬁ)& I&ﬁ'fxdllcg XPR hplrs gocntemplated that
nost nota '@}/@“ cln toxin_an I}quseu ononas exot oxi n

one or mors i . HknF WG ST COBGRPELT YO FrASFRT LA exposur fo the
surface of tﬁd{ﬁ)ﬂ}@é})tﬁ@ )ﬂoﬂékaﬁﬁle icia ediﬂtdh&}ﬂatéﬂﬁliﬁt pgBtye shd/da QUBYET $eqﬁd'mex$ehat are at least

partly locat%IP n %Te non—ex osel\é pomoi;'s (g a lpcl%]ﬁ e or c)(he%@mas&ed&% %!\ k ﬂlo? 1a1 exposure to the

S an ronounce
surface of thednel¢quivamoul PiaeracHps it colls, ICCCPB’B? or leﬁmge((‘l!?g gzgromq:m@q mduce VLS.
Thus, the ccﬁﬁpl@é elmnﬁgi‘lﬂﬁ @ir (x&@%ﬁﬁ/@ﬂx)[ﬁ})’[@ nc%ﬁﬁgme Sfhhy sPa®ir@ Bt the polypeptide

Bi ochi
may not be pfcgﬁ&ré:’tr(]) gf)dugf %xms‘sﬁrﬁpﬁec&@yyga I fllﬁ,étﬁ tcl:3 &%F 01) pr@th gﬁ? However,
removal of @P{xID(y) diides (x)DETUggyend 95)cpﬁ%ﬂati&@&rod@@(}a&b)n):osﬁ'bhmlgly has the least ability
to induce 0{ Sndpdi ki cations described herein for diphtheria
Xl n can be extrapol ated to other toxins such as,

[00127] Tofdsjerrinaisitier 2 phugtion o HebutievenraRo DERRIIORTH 2 K55 T0EISEID(Y) and/or
(x)D(y)T mbfif, B phtaive 1QaEmdi 8 AloSed drQdded $x)D{y) GVR QUDOST Baaddnké €6 be determined by

compansoangﬁ}efI%utagedos?ciuencF tomf)l of 8’16 unmutatt(, %gpz%tlde %secondara(axg P&%)y structure, as

[HRK |ng sequenc
determined jbp krich infethy@sEnpwm tpj thaye Ofl'dﬂdlsary pHill inghecagtrin@ediea b dottlivted to, X-ray
crystallogra?H}p RIMMC@R&)Q%&Q@& @(grflﬁ%r %ohchgof(v)&)lc% }Salyﬁe%ﬂ&esﬂﬁcﬁurgsf are also available

["anki ng quence can alter the. abil t[% b
in the Itersiye o SRR P11 Gor/RASE™ YRS BBl Pii g bt
(ncbi.nlm. nBSHOEnBdzE danbet uded th ﬁ&ﬁtlfg eqgrestqesices hnd lragkensrfonmdltagafmtsmngxe Entrez

database is %’é%'ﬂ%ﬁcgd to ?Bﬁ%g W ||3 l!uHes !fo% tlgchﬁérlﬁe%QHLr% acfd@ upﬁcg 1Mlcn§wn Such

er to uce toxins

molccular roasils it salieIoN Y GRS}, CADEEH b FFalgne eI B@OYpStides that are more
exposed to bdntae SwitHREeBAPhAt Qs ttﬁhﬁﬂsmnﬁﬂ&qﬁ&ncd!@fnﬁe&lbtpmtt&,mtéditﬁl of the polypeptide.

000, 0T L SO oL B g e v

likely to cotthibutpolpyperpihs deedubing VEL anpdteer tixic dffscteasaicamdvathdlebse deadences and, thus,
should be pglﬁrl?(@@etsafg%& egégs%yggutﬁ%}%gq etpb@%epﬁaéas ﬁttuctkn%%&hd be determined by
artly | ocat edin the non- expose I ons of
poI ypeptide, or otherw se masked fromful | or partl al
exposure to the surface of the nolecule, would
interact less with cells, receptors or other nolecul es
to pronote or induce VLS. Thus the conpl ete

N e r



(ncbi . nlmnih.gov/Entrez/) can be used to identify
target sequences and regions for mut agenesi s. The

W(EMODABZ4835§]§/} @f ? $,Sross- i nked to a dat abasecDiUSRB0E067682.
Xeray cryS DB ¥ SMK Bl TR R PPEE Rt 18 5690 *CBGULTECBO T fo one of
ordinary skitlnotm artSuch nol ecul ar nodel s can be used to identify

[00128] Or{c%( %H%%ﬂ :Ilc Cf?% %ci:tcoa m)ar(ge( D’kudh%}’gre gﬁggﬁggﬁi%rédgns altereﬁI in a polypeptide,
changes in vé%abéma lindges] %e@r@se at %eh%a AnesPHE F Ert g hreryesusempan eighe femiques

described htBi@ ot BQEWOH 0 of AEnRPIYIPRRL acihe ( X)D(y), (x) D( y) T

and/.or f|, nKJ, nces tha re_exp
[00129] ASCUB?{(IgEefn é‘g‘i‘%‘f Fer gr&({} egatgnfl e0 r?&;nénno af a éﬁiqsl}ertc%comprlsmg a
(x)D(y) seqean¢ ori at{!g)lDéy)ﬂ" GequeRDAN ingjude cheng chll g difcaiibBotan@mptotaeid sequence comprising

a (x)D(y) a&ﬂﬁ' la‘%x)EEJ)’F Qéqﬁen@ec'ﬁgcﬂo%%dé’\ﬂstlaomésl%scqm%@&ﬂ@ﬂ%e art, as well as any
prinmary targets for nutagenesis. The

mutation Ofﬁﬁ"chai‘f‘éﬂ‘mﬁrmﬁns‘f%}e‘i"?/ pelbiaE PRt figiedgo, SESFYEP Ry Fpegens o
substltutlondﬁlﬂf dﬂaﬁgedcalﬁyilterBQmMyZ%Q{eQﬂMﬁ&E)nPG}{c 52008/, e 26i88,to promote VLS,
EC damage et% f(}/f one rsn:él]oarlel:/ .'%1 vog zgcg (2 %{3 uenceglgR\Ag{grirsF %lg}sggyz{?ﬁc{/% é)l{’%)ﬁygﬁ" Q?qlug]nces As used
herein an arging am@mueslkq dompyiging éh@)l%(m seqfe@10R 8 (X)DX10 B seqpenahyan omiain ¢ least one

flanking seERL @D GRY G N WRFrhidd] '&ga @) a@ﬁfﬁ) @(ﬂﬂé‘fﬁr '[;1( ?r%q@f%)ﬁggﬁtlﬁ?é’cﬁl@&@ Such an

Is altered ina po
"alteration”jcgn befmde & sypth ‘b“‘fZB‘?rB f eH’?‘}ef @A puc FUEnET A CRIF %to produce
mutated pogppaged usi ng any of the techni ques descri bed herein
[00130] In ?%e a%%eég &%‘S\M’t] d%tg)a gﬂ%rag{nh arcglI P(?:&:Xce%gﬂtluinné Qg%ﬁ&) Q{dyo‘r a (x)D(y)T sequence is
by removal ofhe giping gcid segprace: A nEed AEEW rerpTe'a FremATeAD "BEOHE e ismew!” of an

amino acid g&l[feﬁi&d: &in&ﬁn@ a (ﬁYDX@(aMa/oﬁae(ﬂ}D{ﬁﬂﬁe@Enoa rdfé) aayﬂuﬁatﬁ)ﬁ Mﬂﬁﬁnaw amino acid

sequence thgt cﬁﬂlg}r%gelg gf%%:ﬁg m C@e (x)??%xajl% (Jx):;l]‘ﬂ&)/ otrrl-a onr q?zﬂéa&g/% sequence, and/or at
least one nagieqilr@kioe sdqnenge- fl”bb tepapringeed or klmlmimrtt wed npodhangkably.

[00131] ol %ea%rf the %L‘:Eénk aﬂpﬂcahbﬁreﬁ(eg to g%ﬁetl‘éﬁlyl m(ﬁ%e@ E){ltypéﬂi&e@t)f Qﬂlt&frla toxin (DT)
such an am no acid sequence i ncl ﬁ} not Limted

having redupﬁi b“ild(‘f%? Plilrﬁaﬁ\gasca]é{ g}fi?taﬂg ce{lf, Gﬂ&\{lﬁ(;sb es§ IInOdlﬁCd polypeptides are hereinafter
referred to &bAifiell DIs, GRKifieSDTHoBHEHigE DT DA WaﬂntseTheQﬁesBm dpifligation provides for

modified Dﬁ‘ l’haevquﬂ Cot oat l & a%tgeéodir%tg\m tl?e&ﬁ?(é{ moq % of(tllle ﬁl’ pol#;ﬂﬁ‘o(%bl ! IaI r¥51dues 6-8

nDt e
(VDS), residugs QS é@(}(ﬂﬁj@@@ geﬁldg@ﬂé? AT @@S)gpf (hg}lg(vy)DTaqqqyegqe (.‘@E@ ge 915}-[1) or at residues

7-9 (VDS), S&AHENO83 (VPS), MigkidubEIo8in2 absmﬁsm 1BOYEH2 SELIEMER the (x)D(y) motifs are

oo GRS o 0 LRSS, o DO SRNER s cno

referred to A-“Ve&Bmodéied DY palypopyisy) and/ or a (x) D(y)T tri- or
{00132} Or%lé%)tegt%fﬁlg Blielse%?aﬁﬁ gﬁ]ﬁeﬁtes% Qet@glly mcﬁillﬁeﬁlinglgr%)éﬂﬁdes Q%x@@(e g. diphtheria

] I n SX esl Ze pO ypep des or in nucleic acid
toxin (DTY)duyjpetsetsed bindipe ahemek s é‘aio{heh PO (FUEV Bkt Thegggnodified toxins are
hereinafter RGP &)FHS n@d@Sied {oQid. ﬁﬁa-prbﬁnﬂi@ﬁhoaﬁcﬂﬁﬁdiwdeﬁ ke nabified @kinOvalk one or more

changes w1%1n)t%(n§/gﬂ%‘5@ motn‘s eﬂﬁee {c])xmlgo yPeé)?cllen IFrcllge rn%lr])(q]:y%wgmot/ﬁo g)und within DT

uence
occur at resghgﬂﬁe&@é)S)AsmdygeZﬁ Zf%(NQSh and mgﬁm é89 -291/(H¥f) wee native DT sequence (SEQ ID

NO 1), or at Jeﬁﬁﬁ%yb @gVD@)r resﬁmy@h V]9§ , & r@mu&ol9@-99ﬂ(lﬁmﬁQQD NO 2 or 200. Since

n and/or a )T se enc refers
the (DB HGHT Yﬁ%mﬁ?f? néhﬁw&ﬁﬂ APl R piage modinied
(x)D/E(y) nidtifsnirs@ireSméshefeipedas eqtod Serhodifive 1) ]@(l}y))aptaind’i or a
[00133] W%ﬁ%%)ﬁﬂic&t{o&l of Ak ()??%&)agncp&p é}é ﬁ)?? %ﬁﬂ%gmdm Ws, ﬁl‘iiucmg apoptosis,

t one native terns

and other effgcgspipip@gissiblsy that thg ckegtiongpf @ n% @anlw /f ’é‘f’]éﬂ%Fﬁ GEYDBS {phibjterg 14haflow these
molecules tPBRr3SRAG b&Eridid @ff&fseﬁ&@kanﬁﬂ)eph reaaded @xicitg betbas tHthpeutlc agents using the

compositio%lﬁ metﬁ&n{ild%sélo?egé%lgiggmggh%f Eggte% ]ga 1S of ﬁl?a\t}gllg %&%r I zﬁedt otk advanced
disease to be helntd{e ki edncege I qgrt(da-ltME@gl)entsng(g@edejﬁﬁq @ dusion proteins based on the
D/E(y) R@bYREDE glpidhRbPali&tes na§HhELLEDh b anggmtﬁe ediviti
CIDER) aDTsr,( rmd(:y gﬁém I?)Tltpo ypg%qu dees? oa? DTevarll anlts rRetivities fmvive:
present application providessfor nodified DT haV| ng
one or nore changes within the (x)D(y) notifs of the
DT pol ypeptide, i.e., at residues 6-8 (VDS), residues
28-30 (VDS) and reS| dues 289 291 (I DS) of the natlve

~ o - P~ T~



the (x)DDE(y) notifs are referred to as "VLS notifs,"

the nodified toxin pol ypeptides with one or nore

wonavbiaas (X)) D/ E( notifs are sonetines ref ePCRUS1008/067682
[00134] Toa%oduwsp%aupﬁmﬂgeéﬂ Prof5EF {PREpRY iR ) VE@d ere/as fONE(CHT peiaence, one
could deletd (d'elﬁl&dté d&@&fnb@%d@ﬁpa&i& acif (Q))D/r ke pnsaveld glh@m{c)ﬁ}laﬁﬁ( gh)aéfltute another amino

I nduci n
acid for the a?p]artlc tac1§ or the gutanué:gig%(bcrr msgrﬁorte otr H‘lgrecar%érgot ac%l?] at’

Modificatiohasrinfeyipiafedirgtie Grshides oSO DNIORH B roidut Meiht SsapepbRoiEh an amino

acid re&duergeieagdji}rﬁ]% alh&g%ﬂ(aﬁfng (mm'fﬁﬁhc Qms 'S@l‘uﬁl(SFfstﬂ%&ltl& (I) RAfline (V), leucine (L),
a reduced tOXICIty X|nthera
EV%,&grgane (Y), proline

pheny lalaniggE Bt () meRonme My it s I HEALP
(P), histidinh @) gnta ity (Q), hpuragiae QB lygdat(KE ptgifeaB) atdiaomodif@d beunusual amino acid

from Tabletl a%% gr?eq% ncdBE S de"i‘ecljl\égggﬁlq%}longﬁe%gse to be treated (e.g.,

0]{ acgacent(%o its posmon

Fn-cer nodi fi ed proteins or
[00135] Alfegugp\@}y mmgc@pq]@ep%g,@glympn@qq@r pIPX’)“EJﬂE( Iy()k t JI{y) and/or (x)D(y)T sequence,
one could dEi¥tk Df 1al0it Thesefve®dspartiSactd @, kg L bR eS8 RehdbSREkic acid, or

t hibit VLS or oth
inset one 85 ADYAASHT BT USTO G GBI M DO oS sz ctude o

substitutionpé pit (Aessidypdi hp esgbdndelsy apranmprocicdiresgiut beddctel frotn aoag isoleucine (1), valine
V), leucine‘(](f? gﬁ&g%ﬁanﬁyfbﬁ Q:glstéiﬁg ('8/) En(ekﬂl(%l&gw Einfne (&)ﬁ Elycﬁco('d%)d[hreonme (1),

conserve (partl c acid

teyptophan (Kl (5espitS 6P\ B A (Bt B e g heamine COSYAERTE € oPh B, reinine (%) and
modified @il andl #didffdn TR la&Q&Bﬁde@ueﬂé‘el ofta @glettoR @r Gilitati@dvent.

acid, or insert one or nor no aci ds at or adjacent

to its position. Mbdifications contenpl ated herein
Abbrevingdrude a subst iAmite oid of the (D) mr(@)twne& due iAmino acid

ALdTe Sepuence Wl i AR ANLF0 act ¢ T eSEglue SeheCt fUph{ifragine
among pl ani ne (A) Gputam c acid (F) Serine (S)

BAado| euki ne (1 JAmyuedip2¢d) | eudi ne (Y,

7 "Hydroxylysine

BAxhenyl

alvcin

Al aﬂldlz{h%)e
o,

reopi-ne (T t

([ B-AmideYrébrieacldC) |

met ihgNi ne

r\/r\f nnhan (\A)

( IVDAIlo Hydroxylysine

f\lr oS Re

AP, p

: -CBPOPHITET ne

rollne

(H), w%ne

. R-Hydroxyproline
( Q) Y Yp

4AmBSpar a

¢ I4%n(1rlN))utyi1<yzﬁ:nd1 ﬁlpér[ﬂ)mc m(g [

n| ne4ﬂﬁ) and

a 4-Hydroxyproline

ot
A

OOt atno—act
calprotlc acl

IXm.lnC
uence of a i‘on_or

= Bva—Talkl
I 1 UITI JI' © J.
ati on event.

d
nuf

! I 00 1I§%d smosine

Zonseq
AWM tern

Al ot el
sequen

at i vel %Am@hm@du@e’d peptides, péleypept| des Adp-Isoleucine

[a}

1S ey AL ARk obdBTicGERX V) and/ Olzed¥) DY) T N-Methylglycine,
ce, one could delete or nutate the conserved i
aspart|jc acid (D), substitute another am no jacid fgyeos™e
BAlBe as part I G- a@mﬁblsoeﬁmld daﬁert ofe or M@¢ € ani NONaddtisisoleucine
oF H Nodi—f1
.Auj u.u\.l L I LI UII IVUUI I I all UII
Apélént enpl at ed ‘Ae‘?nenf’ HIEIﬁc C1lﬁlde a  subst'Eation |of theEplysine
Dbesi dup in tmD@eqwemtmc agid an am no MeYd r es|i dueN-Methylvaline
DESBI ected—from d'b’éé&hoqﬁ%“' euci e (17, V[@\}al me V), Norvaline
[eucinp (L), phenylalanine (F) icysteine (C) .
Dpret hi ohi ne’ @Rj-Disaimgnimeéc gad | gl yfci ne X6, t hr eoni fErleucine
Dpr') rypt @%ﬁdﬁlopl&iéra@l@ ne (Y), FIDI@| Ine (P),  Omithine
i stidlne \ /’ nlufnmna (ﬂ a\paraglna /!\I\ IyC|na
Bty | af gi ni ne ORYTHBNCE nodified or unusual| anino
acid from Table 1, as a consequence of a deletion or
mut ati on _ev [ gip] [
[00136] In &%ebembo% Illtotﬁxg reI%QJ c%ulél bAggétg)Z/ s@ots 1%%% ; gedg)&ﬂ% msertlorrll of one or more
amino ac1dMoEmeeagqja}Dé%th@d/oB(a@Ia/Egl_)’Aﬁqu%ﬂ |1V'Eﬂdé’1cat¢qna cq:ngplmplated herein include a
substitutiontdy €He %YJ&SY&& Bfhe ﬁ&ieﬁce@nahﬁﬂaﬂﬁ ,resfhae Aﬂ'ﬂcfd@ fr%@ﬁbmmnﬁﬂérﬂle (F),
cysteine (Cé\hr{&a)m?}\ﬁ}_%lgr ox SI n?o&:ha Aﬁ{)n &k} gP)aﬁlstldmeFMP glutamic acid
(E), glutamipk (J@) asgarni¢ @IG(Q)QSMpledN}Mmc)@pnglhinnéi) gﬂmme (G), serine (S), alanine (A),
leucine (L), Qn@g}ngglﬁ@tp&(ﬁh&uﬁghﬁm aglg f1'0§101q6§ IIQ% Q(ﬁxseqm%e of the deletion or mutation event.
eptanoic acid Ai | o-1sol eucine Ab
[00137] Altprnafyehpihs &BIHTSWF eougicl?edie%@ sybsﬂﬁuf&ét cﬁﬂ(@?w theemsertlon of one or more amino
acids, to reB@e GIRIK)MRy) aBdbdy B (y)ARt quencs Qbetifydatiéns @critempdedd Ierein include a substitution of
N- Met hyl i sol euci ne  Apm 2- Agynopi nelic acid MeLys
6- N-Met hyl l ysine Dbu 2, 4-Di am nobutyric acid MeVal
N- Met hyl val i ne Des Desnopbsine Nva Norvaline Dpm
2,2 D|am nop| rrellc aC|d NIe Norleu0| ne Dpr



1001361 I n one enbodi nent, the (x) residue could be
del eted, substituted, or noved by the insertion of one
wWO@RPI435 am no aci ds, to renpve the (x)D E(y)Pemnusmns/067682
the (x) residpg ipptpeseqpyeced dh attoe acig i eleptpd fiem anpredtph iy afstiine (O),
methionine (MY; khidéb@ina (T)Stlcb@xﬁiphztnL(W)Qﬂroﬁlﬁe ((Yb,q;rélih)a (B’)elsmdlue (H]J ghihéic acid (B), glutamine
(Q), aspartic ﬁ%@ G epa ﬁalglﬁlg 'Z&}T)E;%sme J(:@Sa{rglgllng II%I%% ﬁed or. unusua( mmn% acid from Table 1 as
a consequerich pithhdatatiof 1) mutatiop gyenh ﬁalnexemgle at\gmrdglmt;@ a(:lv)remdlge f degraibed is replaced

wnhanyoféch}mnhfo%a%s{aﬁes(H) gl utamc acid (E), glutamne (Q,
partic aci é spara

g ne, (N), | sinegﬁK%, —
[00138] In alfegeirqlfmi}@elttﬁjxe (y, ¥e§/‘€‘|’erf’8“lf’é7 elgteeq, Flﬂ)étll‘tltg% ,or mp ib éhe(ll)g?r,tlon of one or more
amino acids, @utehdve tHel(})D/BRhnd/onGiid/E(ye seqiientdn uswalinoanid nat mey xéprﬁcreom (y) residue

in the sequeI?ebas & c&si%&x%& %Ptﬂi? oh Slemﬁ-p;t otnusse qgl (?I éxgﬁlqé %d?’e%ﬁ& I? ghenylalamne (F);

ternati ve ue cou
cysteme/cyqyée @éi reqtieninaiyhsalaningt(8y glysine f@v‘e&owye Trerypresland Porfyrgsine (Y); proline

(P); histidin® (I@) ﬁtaﬂiﬂ;r a€1d3\l]3) @Etamﬂ{éKQﬁ asphfic %ﬁm?asbi}@gnﬁe)@\lﬁ)(lys)neQKg lafd arginine (R),

leucine (L) seémg ?Hﬂu be.% EO?E%R%O %g%&%ﬂw%& gé—ga%l hler el n

[00139] Alﬂé‘ﬁﬁvi\tdBthEBY) %mﬁeﬂ)uldﬂwdel(emgl spisgugd.cor imovedty theigiesivo ef ¢ng or more amino
acids, to rerﬂ(ﬁ'g ﬁ{y(ﬂﬁ(ﬁghcgog (%ﬁ(}cw Fs‘e gtlcg %nea‘iimlfxc{ R0 BTG replace the (v) residue in the

nyl al ani n , el ne met hi oni ne
sequence astawprés@(ﬁﬂeﬁcg o( tp): deltatfc?m: @Bﬁgtﬁl e(vw 1s foy F)@g}pﬁelsfle})cme ,cﬂlhf:r}yéalamne F);
cysteine/cystii) QC)hh&IubﬂhemM)( dthnineghAy th;IEﬁn@ (C&l)f}ihﬂ:oﬁlEa (T);g'l')AptoﬁliHnMW) t{7Qine (Y); proline

®); hlStldlng ?@aéﬁﬂng ?C] tammegs a%)amg) F&D?“IIE? i usé:i‘?’rlagge (ﬁlg)lg sine K and argmme R),

andHmhﬁhﬁabﬁemﬂmasdKameWﬁhequeﬁ@@Cbf t he del etion or nutatlon

[00140] OtﬁeY e dueshiRd are f@sﬁ@n@d m@le\éh%cai reﬁgﬁ rﬂﬁeea&—iingnsfo%@sgdé@ oa$1c1n1ty of the
described is re m no

HUVEC bifd Gt 86 1S GO e G BB o] ReDOgRe b giminae VLS
The amino @014 ltailgelpd felehmedtiod jn theifbaiking tig@as inclndenapnisdachly ot fuienear the surface of a native
toxin protellz DS%E%IEFQ? g%%%%rﬁ)v%(%)s[gy%{l?te aacmt Qiurgsg(!(l:ug%l thE fég{%ﬁ gg:y &)IIS/ESI) motif, which
may negate ph@vermge ¢ e@@aﬂﬁ@ar(%a qné*seu sgieee of e PRigins Befi adfiauonggaylso change
size and/or H}@ﬂﬁ)ﬁﬂw 8468 oﬁin dnli® AR iLtHe PRysRAI r%ﬁlﬂﬁﬂa@{breﬁtﬂﬂt@ of the ()DAE(y) sequence or

I ny|
active site 0?9@{5@}11,] E?fl(??}%[lﬁ fhz,b?/%ox(n %ge(sﬁl? V]@ arkl}yensngs t?]lé %%l ORsam of fibronectin
responsible idryis binding @)the ddift etagrimeec€pior;(Makayqm and Hmpiigs; 199V r Wayinereand Kovach,
1992; Nowl(q@t al. 95@) 'Iﬂﬁveve(r PﬁbIOIE&tﬁlt(Fﬁj &l)%s ﬁd‘&iam&l‘: WUF’VEC@ 1RG4 I(PE]}rotects HUVECs

from RTA—qug,cgqt?géia(ane (g)élﬁréa eé?lg rI ﬁ@lfq(j' éjr(hﬁ R’{“A* Fé\l'llas 221 t?x%}mal {Té:\i?-t}f@kmg proline instead
of a threonifieV)n dlﬁﬁégrﬁiﬁ résflies fanking RGDUElaNGrolelinligaf® bindihgiltuedalt, ®996). The difference

between the atrl(?§y dcbfgm Cig&l a&x%mg%geule ?ntaalx g r]ﬂ%l%%ulﬂoﬁago , ?et \layc%ia}/m (ftg{g@ (g %)FN) or disrupt

Itu
it (e.g., DT)| mes@pmqné An e oBEation. onpiedabiity e intereriens(icy ‘ain%%}mf éhetIPé/ motif and
hence, on flantdrd2(s¥due AR TRErefore) dAaRed inSTREHERGE ﬂar&[hg&&[ﬁdﬁ& (ﬁ@ie(ﬂx)bmp) sequence may

S T RN TN TR RO

the external@M@TP bﬁhe pre@inauad th a"lte(r#c) with h@ﬂyﬂr@tbla@n fush as(@e;ptors would enhance VLS
promoting a%?{afcyeévﬁﬁ/c%Xéﬁtllaﬁgns(t@ are E@'g‘! éypgggh Hﬁ¥ &Moa \@S .Iﬁkﬁmg ‘gt)tlwlty

Ine (Q; threonine (T); (W; r osi ne
[00141] At?eﬁt on?)%qaﬁlqﬁleche{np)al m(rﬁlfg:@‘il(m, ﬁ]@veﬁ_q)‘m or QThav( aétﬁxia onaJB }B IY— 85 C-terminal
flanking sed@ikrteSEN R x [ (y) @EPAG)D/EGIT bddudny majaﬂ@q{ra@lbd’nﬁot(sih&, ‘polypeptides or

peptides tha:t gar%:etqg%lg(%@d ;abi?ﬂ grro i ni a%r@fxag yan%h ff %o%ghnﬁtﬁaﬁ&s v&%gltd occur in one or
more residueewhich el mmﬁectah@cpwm o ptbet enhmtlhentﬂp Hlﬁ@?%aélpnsrce gitepations would occur

in one or m&r@ Qﬁﬁuéi'o@ﬁﬂlﬁ'a%@l aBRAS Eibod B, b 4n!lbtoi(t ﬁgbdﬂ'@or nlf(!lréliﬁgemnal and/or C-
site_and/or the

it t PG T L B SRR P B oA P T S o e
(x)D/E(y) t@'ébtﬁﬁé n& icoksrithug tg @tedigchcfiar of et (8)D/I(R) tetift Jueh febidwdsi lnm' be identified by their
proximity 1d &I {n?)néldle Qe%lléﬂgg m%ry cprgerﬁl%haq ﬁhogeﬁ QeSS0 hglglﬁ andids v@)%ﬁl bgfknown to one of
a nat’i t'oxi n proteln. e alteration may renove or
substitute a charged resi dugs.in the region of a
(x) D E(y) motif, which may negate or reverse the
charge in a particular area on the surface of the
protein The alteratlon may also change S|ze and/or

o o o o




pronmoting activity, while conformations that are |ess
exposed may reduce VLS pronoting activity. [00141] At
e@91e nutati on, chem cal nodifjcat NMORETYER1008/067682
ordlnary sklbltnﬁgl,e a%|ap%?rgf:?%eﬁllqlqﬁedtfﬂrealtnatua]ras eal:f %tjra[ﬁ H%Pg Sefyenrfk Plﬁ;ét alterations may
include any&éﬂ]ld&ﬂkﬁ:ﬁb@lf abbeefor(attpidlgEEe/(x) BRG] oid (X)) HI E(syqubn@e queng & one or more
"wild type" rﬁﬁﬁ’ktr?ghrgs?dugg 299 HE ?edp g&%ﬁe’d%ﬂwe@ %ﬁl&%@ﬁﬁo&%ﬁhg letc. PEPL | des

ave a reduce
[00142] Supi zping 2eid Yodifiqatiens in Ret2poyved ferrthea%beléir reflerigelgeliver theeplytic domain of
DT to a tardeRd Qé1Pwiltin th8Bdnext &3l i roMth, GhRd th kdcomt@tuteth i€k VLB @otif. Provided herein

. tjve.site. In other adi e he nutatio
e modite bt U i SUbi o DRGSRt A HeD B ndr
(x)D/E(y) T seqoenced) Tipbssible, @b outaves redizedi¢xpB8sureatb thetsurdace afftbeproin, polypeptide or
about 6 or nore Nntermnal and/or C termnal to the
(x)DE(y) tripeptide sequence. |In other aspects, on
[00143] In gye nepligiitng SrHRLG 1ttlsh<é)flteglp]éteﬁ 8tflt (ém/]é@érﬂid/og Sc)lglﬁéy)T sequences that are at least
partly locat€dih Ble b pxpbseld @embnsdm Hi@ythérﬁtl’ttnfm bu bertvize hiagked BBMEIDG partial exposure to

the surface %tqﬁ? z%xllcu €, &X\)ld H‘x?era%c l'eis w1§1 celﬁs rece or% orng\ér m(?lecu‘fje% rt]cl: [I)rgllnoetg or induce VLS.

equenc
Thus, it is c@ntdnmm qhunlal comldelehmalstl@@i é&)D@é}d ah@@rdK)E/HmH Sasuemd rrdm the primary

structure of % ciﬁﬁ‘l@iéﬁa {HoRin Wt ﬁ’éccess%? to%cﬁ@@t%fugs]&%cules w1th a reduced ability to induce or
PCT/ US2008/ 067682 and are

promote VIH HeutisH Bt 06 CFBrHTb o) &@Péﬁ%wégdfﬁfaﬁ%ﬂ)%éyp SR YBiR PR gEToved to enerate
composmorsﬁﬁtuﬁmheleas&mhtyat ihércabt gosoter®YS. | ncl ude any of those

[00144] To £ e nr;l. (!(ng p 9 Mtgtaflc%r wo%lld: lggeiyg)god'ﬁa:ea r('t&@ifgd%ﬁfx) wf%tp;gless ef(posed (x)D/E(y)

sequences, g one Or nore

and/or (x)Dsl%(p)g"mqtqf alpﬁguf@qu ]@galttglu%hedp@/e Py a@ﬁ@dx)%@é@r (W@@T sequence could
be determm@@ﬁﬁ&&r@hllls%n oDEé Inli@Rd slidhce 01 42le @biﬁlkhteﬂ%y{hﬂs R€dndary and tertiary
structure, asg(? ](tjelé%lllni(e: ﬁy&g@cftﬁt{}i& e({_ aSS %ee%f f E“ént'y?fg‘ﬁlﬁ‘,‘ he a]ft YIICE%D% but not limited to, X-
ray crystallégaaptje INMR oedompwliet mq)deplmg'] é?omp;ﬂ@rgm{del@f)f \aribuspplypeptidoind |pppt1de structures

are also avaﬂﬂge ﬁ%e 1h&SRASE J;Jxﬂ&t@r @a@abh@g ¢4 ncMLlﬁnHEg éxgmplg reQVEE @ database
herein are nodified heria toxins that have a

(il Bor PA 147 e B HIGRSSESE SHERHM T g 1 Riseeyy: The B
database is a0&hliflted t((a)@af%ﬁ(e y&ﬁ ﬁDS&ﬁhﬂlﬁM@ﬂhe idéntified &hibb ecid &f@ntdiftkawen. Such

molecular modfr:lg Céill e u %)%) X g;ﬁl?/gérsl %f%%%(ﬁ ii/% nﬂl% g%n%l:srln dlﬁhthena toxin that

peptide.

one -
are more exeasatml centaqttwnh sxtereﬂtrmhqﬂﬂat 5508 telqettorﬁ)ﬂ}a@/sE(% SCAFFEFeS Fmbedded in the

interior of tﬁ@ﬁ)o@lﬁgﬂtﬁrﬁl%) %—r Ig)?(}%lﬁﬁﬂg 88is t:(hﬁ’etmp@arte% tRH ()J)@;@%}t) (xfmﬁ(tyhyadd@ﬁ ﬂit&ﬂlg sequences
POS ons of
tatae mots s S TR REE AT BRGSO Af i e o é%ﬁ%‘%tﬁ% Poglotig g educing

VLS and otBettdxit0ffeaf askdvntadotithchtsesequunets chni rihwey shotld begrgnany tatgets for mutagenesis.

In certain e&&%ﬁnﬁent{/ﬁ%%&%%h%atqe’astq}tlp %DE@) QQ}ﬂ/}%’(?)t‘ a%dBl: ﬁmg s&ﬁlence is desirable,

uce I s corite
regions of theppPia et &F PRTCITARISEHO SPIek VI ecey'x)a gﬁtsfla?s a(wdfradﬁ fites to add such a
sequence. ThE gRa Bﬁwﬂd—@'ﬁé {oblﬁ's Pidchiid dbuld St Héternitte@ b K- rbflﬁystallography or NMR directly
before use 1%6 12%‘03 errezé 9‘1\1;\% %)s)éa{yg as w tllt}g ‘ea%ﬂggeﬁos ?anrey { or(amQr %ggcfrg trhtte gr)tr() Ir gfm?re |
[00145] Ongt 8 ankipoveidesequepge cgnpensetmtyd@j%} and@r (x)IP/)q){)T gqysncgﬁ dhiteyed in a toxin,
changes in ﬁ?%@[tyﬁ(ﬁb)o-ﬂw%eﬂ wed Qﬁ‘estoﬁé ErtdEARYE Ejssatde gyeﬂf}roath@ te@hniques described herein or
nposi tion that has the | east abj to. i duce

aswould b D RO L b i LR LP T8I STHE RS B bifasences e
described inork dethil betdvwyandrecmeen vt f i ed toxin with a | ess

[00146] Mod(?c%ﬁc?nq éc(h]a%g?ét%%%osg Al g&%&&gg&g&%’ gg JHR{S Iof delétltdﬁ‘s P which permit the
atesation ot seau@)le/oeewmos@qme@@féi AR SR S L —

cytotoxicityCdT ﬁ'@(ﬁ(ﬁﬂ &Qcﬁioﬂforet BeseHb A eMoseHURINGEInt1add thakt tHaf reﬁd‘ﬁ&ate the VDS/IDS
unmut Xin'.S . Seco ndar

sequences rgsgor(tj; & Hnﬁdgﬁm%>}1 élﬁ%rhc H%ans ﬁlg\?mg]etll ou%/lhnosr’li-:nra‘}'I Ive recomblnant sequences
therefore capiptiisavanoy clskrids of mutanthibatamaintiim the nativa gincaptof thetunigiendomaphs of toxin while
significantl Qecre&lngr Adr ﬁ)ﬁl)f?%%tlerg&rx@tﬂngculml\égd&ﬁehglwt er nodel i ng.
mputer nodels of various polypeptide and peptide

structures are also availabge in the literature or

conmput er databases. In a non-linmting exanple, the

Entrez database (www. ncbi.nl mnih.gov/Entrez/) can be

used to |dent|fy target sequences and reg| ons for

. o o s — p— o, o o o o




[001451 Once an ami no acid sequence conprising a
(x) DY E(y) and/or (x)DE(y)T sequence is altered in a
o ooobi1483Ehanges in its ability to pronpte at PEBES20081667682
[00147] I“ PREGbOEMERCHE PA yatipats 9f g’ﬁ?@ﬁ?“b‘?"%‘ﬁﬁ}“ ptain g lepst EFfPQlfggtion within one of
the (x)D/E(@)as@ifd dfaig INEmeleculo .., withineslih@s b8 (KDB)WFesiddes QRS0 O¥VDS), and residues 289-
291 (IDS) 0? g%g%I ng?&) ae rhmhng{e al}é&h? tgaré%rﬁ é‘gr\%g gelgsl(%aj. %ého{fla%!énéi?ﬁeb&g reduce the chmcal adverse
effects comphonly a$50¢3=é¢watlathré smd@m@nBlwqurf et pd’s gf the prwotlaazellcaﬁon however are as

effective an%ﬂicfeh&@m@g]ﬁm @ﬁh@ﬂﬁ%}s{a fa@ﬂx?&tétﬁ@&ﬁv@%ﬂ% c@tﬁl‘yﬁc domain to the cytosol of
stltutlons i nsertions or deletions

argeted BT S1E SRV DSFPBRSLR SETL SR EH O10F ) BEprR O bhu g muncsted DT

protein comffﬁdng dngito selpaence 1-\3@6 drithe atiedeT pregincmgudingtthcd@talytit domain and the

translocatlo rﬁinrn a& d(ﬁéf(;nocl:f Qﬁ(qu n P&etﬁlo}uge(l I5]T r(S (9 1(19%05(%') is a truncated DT
i dn &

I catl ons wou I nclu ose
protein mclpcb%lﬁ @fdg{ é nefhgonigpgsidpss resgéefl}e?ﬁ;é @gnqtlé%BE Aeq 151;1@161; 6%4 -485 of native DT. In
one embodifRA RE bm@aﬁiﬂl& of Bk QFeddik inOdhtivh EdAata@i bl Qhdi Ghd @bdifi@tidrSwithBUER of the

o0 B S SRT N SSAUE o IELGE , AL 2022
(IDS) of SEHQUIDCY ©:@ ror 230 tb blgninaie npoEls totemé mpsocafedtvatki VL Sveing thereby reduce the clinical
adverse effe%{sggﬁﬁbﬁ?ggseé{atgﬁﬁ[he&§ Eﬁlgrohﬁe' r ability to interact

vascul ar endot helral cells. -26 WD 2009/014835
[00148] UWLE‘SQ‘@@BW%‘P@@EE‘T BOLAFEITPIG AR YBIRA AT dHTRCe REQEP NO: 2, 200 or an

amino acid Yedlidn@é1bfn P bnet dTGEQ MO SISt 441m/ erndiﬂe@ﬁlbé‘(ﬁxlﬁérﬂ,l amall field @@hther@atexin having
afion w X) DI ) I. f

cytotox101tyt cr(])mpﬁﬁbqerr%)l e cl;nh ed di ep%ﬁlerla ttoig]m e ers (o a) Cmodl‘:f{eé dg)%gé)%mg Lavmg cytotoxicity

substantially gimilafjepr #gh gt(jea(st\p[bg)t 70°énﬁ lepgd gbqjlgé%%,zgl\gast ghgqt S(O[V(Dg)lea@fabout 85%, at

least about &E@ol‘ 3&%9 abgutbﬁ% @l igHﬂe r&%@xﬁ@% %%axfe@ﬂlan@ﬁﬁo%ﬁ%hﬁfeﬁﬂtoxm Purified
W t an ere e e C & 2
SO R Y TN e

embodimenfiadhddifed dﬁﬂ'ther&ftommmvpigeslemklcla)pcmrrlpalablb orpn unowdfial diphgirega toxin refers to

a modified é'lghtPeqlfa tcﬁ&r{ ljla\él%g gﬁft éffb%tg\)e&rgbo?%xgnsl\ﬁz af)(ﬂlt Lh@” M aok?lalLdut ¥x10° M to
atg Its cata ytic ona;n

about 1x10% H\é (gyl?qggmlo ‘oM tof‘%ﬂ“@@‘tléof M’Lﬂf sf a}be?tl lél(té“dp%abwﬁtelﬁlo M. Cytotoxwlty ofa

modified diplEia @&cﬁrﬁioﬂ@aﬂedﬂfo&nlﬂﬁlﬁ&ﬁﬁdﬂ diphthie BN oki@ XA e testdl In Boytdi S @y assay such as
runcated DT protein conprisi ng am no

that desmb%(g?eé‘w ‘é‘&‘ea%‘ég‘p]‘is 386 of the native DT protein including
[00149] Tn dviitionas tk yroiliGicationen the EIRIEtyhmotifs.rarrsddisaltl s anorteer qorapitie a deletion or
subst1tut1on%@ 1 %jﬁi z&hﬁhcﬁhfs O%Ed\iﬂ 1@6@(9@(‘)0 e o a?rﬁx'ld"a%lds Q-lr$ %%m(n%’%@d& B long as the

200) is a_truncated Protelnlncu
runcated gl retazps thethiligriP Hansloeds m?ece e Fijusd Solgae e fugeppgmotecue i
fused with mllanﬂmgasmdmes 484- 485 of native DT. In one _
[00150] S one etquo 1me{1t plrov1£ii Qegei}{ ard iffed %f hIhIe]r?a tBL.ﬁ Ss%ﬁ'ino'dﬁ%? Hi%fﬁtg&ia toxin having an

eas one Nno | ca lon wthin one o
amino acid g ICELypt Tigh OGP N(hd B30 HeRaPEmore 2@ing agid pifcations thercin,

wherein at I6£8bRWESnoAe nioWB)tion €8dd WaBinA ¢:3D(v§ ¥ in a @dgd)nrs&&li a6l U&Sexample

SO TR X T

comparabletth en wimodified Hiphthchaaede Iredrfe emb@hmmmd}ﬁcatgsl@cpcattled (KMStaIT’ubstltutlon of
VorIby Al &l 'ESFSd REFORE v, ﬂ'qfi)kf%lN% g Ligd rﬁ’ddi}ﬁh BEkudhat Q?ﬁh@e?cld from Table 1. In

can ave for exa am no acl uence

one e oG GP R S e BRP DR e B o o OR g WY, P.H
Q, N, K, R SEQndddidd0BumAual dnfino hddd fée TeSIOOAR Bitinbodimemh thodefitation at position (y) is a

e [ V. y. t .ahl . .
absiioffyIL LT GNP R0 0 BB L APTBAIAE i s
fromTabledi pht heria toxin having cytotoxicity substantially

[00151] Al&l‘ﬂﬂl‘!re@}r 1nta90th5}reniﬁb(hﬂlelﬁ re\@(ﬁaﬁwr@lﬁ@s‘ﬂ mg(gt%d dﬁhﬂeﬁﬁﬁilnﬂm&g one or more
%. at | east out fﬁﬁ | ea

0
aminoscid FEg P GUA TP P e BT SRR (R ‘%gﬁ%d&?%sé’f"cﬁ“@b’ﬂ” motitin
a region seled¢ifernettle froupeontistivp df fesidas THOPIHHend 29G-BRiofi SE@UP NOi 2eat 200, and
y I

snern s EEFAE) by R U0} B b BRI o BLRER i 100v

anot her enbodi nent, a nodibyed di phtheria toxin

havi ng cytotoxicity conparable to an unnodified

di phtheria toxin refers to a nodified diphtheria

t oxi n havi ng an IC50 of between about 5x1011 Mto

I A A PN AN OB I A A PN AN OB o I A A PN AN



residues 7-9, 29-31 and 290-292 of SEQ ID NO 2 or 200,
and the nodified di phtheria toxin has cytotoxicity
covparabl e to an unnodi fied dlfpht heri a tOXI n. P¢TYU91008/067682
emb"dlmenéﬁtﬁ‘d’d}fﬁ%tf?f‘ at POSIENEX) [SRAPGSHIticH © B’o‘glltby 5 (Mc |“§ at N, K, R, or
a modified G{uiﬂﬁsfuhltauﬁﬂciﬂmddfom "Rabizr1. lIn Mpther enthodiment—3 megifiddtiod at mecM, D/Eis a

substltutlon o’f D% bygc?/g_ fFI\b T%.’IC% TGXV IY Pofr[ h%f ot e&ocﬁﬁedlm Hi?lﬂgell amino acid from

Table 1. InwedwﬁhOémqnbhmaﬂlﬁwgn PflPGﬁtl@ (MslsaS@atﬁsmqntbuthFoﬁ Mﬁ APy W, Y, P ILE, Q

D,N, K, R&;LS( afid a odiNed dr unfzual GmicMaci®froh TaME 1Y, P, H Q N, K
a. nodifie ‘dﬁelfr usual . am no acid from

[00152] In B?Feeng)%ajailtrfbm Hip E?é]tnl cgﬁmgs( onfj SEMPLE gwd%v?clog%sjégctleg from among
V7T, VIN, SUDs DN R0 TH $9G,, VION, T2OIMV 24T, IBONTS3 1% SHMN, BOOH,DIBIE,Q292A, S292G
ands2ootD: N Ko R S, L, V and a nodified or unusual am no

acid from Table [001511 Alternatively, in another
[00153] In gresapORERRL 2 Ia?%@?ddﬂédlﬂﬁé? o1 cpaaias Gredrerifisafiont- piiehepfified diphtheria

toxins can dof%in/a cBAMIhAAGn ONutBkonERICE as, BeXH@npRC VAN VRN f Vv 29m ¥ 7N V29D, V7T

ei ein at |east one amino acid nodification
VN, V7ﬁ‘2%#§dg7%\¢ﬁlﬁn an (x)DVE(y) notif in a region
[00154] In g eabbdichefity pmpdifia dphthgpa vanspgtinytreo nodifisitidue Sudh 19odified diphtheria
toxins can c%gtag‘l% c@:ﬂﬁnggg o?r%gtat@cns %Qaé Rr 'éQm%leoVﬂZ Q’QQN "I‘@@N WW@I@ 1290T, V7N

V29N $29200 VENIBN 20 SR QRRDAOP Nt Y R et Y TNGb Shap. i vas saoa.
and V7T V227280. 2009/ 014835 PCT/ US2008/ 067682 enbodi nent, a

[00155] M(FHD%ed d'll,_p%ﬁ%'laP” lﬁél; %?1' ! Iag?__yt ﬁﬁ 318 5%, §,§?§, ! iét il%‘?s qf, 15, 84,17, 18, 19, or
up to about g gyo@ﬁg@lomw@m 8t marm(:ﬁ@/%@ I@ptﬁsr @mbq'albcleeuslng qlehmethods described herein,

by sequentlﬁBQ‘Il % inf ARG 5B Akidud ahDEntph Gt de @ity AtterROEH rhd ddfitat¥nfto 168 previously
SU SE Itu

unmodlﬁedw prgvioysly ;o 1%d%m?1€hﬁ‘?a/ %‘18%/ A érﬂ%/iaFLPLr,i’ néogﬁfg&’d@%}gr@gp)%srﬁ-ghtsmmg more than
one modifi@gernctaf bommde@pigaheimethads daygitedrboeinrbymiodifangryd o mogt anom acid residues
at the same ’Tﬂne Qgcﬁéoﬁr{p%g(a){t)wtly$o e ﬁllépﬁ&sllyllﬁﬂoglﬁep%pﬂtherg ’toxg‘l Mdlfﬁ;d t8Rins can be

tested for a%ﬂiz Fﬁlr@cfssarfs 1ﬁ’ﬁl§f§ thetfe %ﬁﬁnﬁ éesae'?‘f& h’r“rF’é‘ﬂ’i“"‘F’é‘B]Ig Bug ot [hadi%tz’lcytommﬂy
assays andJ&DP@lB&yEﬁ&ﬂﬁéa@Ent a nodified di phtheria tOXI n
nor e m)dlflcat| rom.a

o5t 0 R R0 R R L SO A Aot

testing vari§d@ @dNins S8 Gty @weﬂ]\knom @0iRe arpPorgRamsie, AeAY LAt Dgutants and DT-fusion
proteins caxﬁ?egfgsl—ed 11L ﬁg%&;asl descPiB&d 1§ @Qﬁﬁblé@ Mhe rl%sﬂﬁgdsf‘eka%gacnvny of DT variants or DT-

ht heria toxin conta ication
fusion protefs ey 'i’eetESt“dllbé]l’i‘t"ﬁ%’f’?yé“anff&rﬁ?eﬁésa% RO R iR ey of T vaians
or DT-fusic@fprdigifisachn BaiSstSLuS BesaﬁbedfnoExaenpRntp V&S mM6ANieY DI NsidfitbkivABihg these ligands

are useful irﬂgtiyéiag%frs or-gthe cggla\l“es of t gﬁ?ﬁ; gd’ wl}ﬁlnhe\{«.zglgpec[fg%iln%% I'n

ment am)dlf|e heria toxi n contains

V. Téiﬂﬂ\%ewﬁﬂ‘i ’Iftﬁﬁi EPPFOPISUCOEND @PﬁT@ﬂE iph e TIH MXEiD’IﬁICATIONs
an contain a conbi natiion of nutations. such

(00157) GBI e PP YIONE S BB PPRE S KT H A 4fbtR B-oll piopes and

to the meth&R Y& Ac duMi dvadA BN 18R Yghllyonl #id R Tcatlad3H N LS Whohifs\2 Bekciitizd Bdr Pln toxins and
QQJm T-

ot QA R 8Tt T30 s

cell, B-cell Z)I' bgh) a@d rasluceé cap;mtygo cagse \@g:ulaﬂpak wdroq_ls (i.e 1r4ducg_c5b1ndg@ to endothehal cells

and vasculad anotllghal 485 akif redud@ diQupiae Ut endEihdi@bcll adon® &l otet Mididations of vascular

teak svndro21€ rgo(ig X)D E(y) notifs can be nade, using the

cax syncrofEfh ed%“ C¥l’bed herein, by sequentially nodifying

[00158] Togmpduce atokid (¢ slightiesa mr) batrmpampdificatietsiivT sl epfitbees, Beeadlrepitopes, VLS

motifs, and leldﬂ%@&t th&Ebr e Jntlﬁo z‘s’:’f(ﬁ\éél@ﬂ%&ﬂlﬁc%@@giﬁe'mag{ type of modification are
previously nodified diphtheria toxin. Aternativel

considered ﬁld@quf & oHficprediBiapenst GiqoR Sobintias ARy enBrEieHehe! ba%& cell epitopes
and VLS mBifelisfdegad.| Wﬂlerﬁrﬁdﬁh@ﬁxg et -cell Spitvfestadn@ VYR intoa ti smetBBarionoddlt least one
amino acid vv?tﬁlp ﬁplbasp e I:cheh e}ﬁl QWIﬂ\lAlQ 12t ox%ghglgg%Q%at%gl\&Srfo%lf déliglﬁarly the
modificatiop pfay ﬂ%d@h@xarmnweﬁ wﬂe'datd@aptwmgw awtlﬁwhﬁn the ko infsh@gd not create a T-cell

toxins can be tested for aggivity using assays known

in the art and described herein including, but not

limted to, cytotoxicity assays and ADP ri bosyl ation

assays. 1001561 Expressed tOXIn nutants and

. T




[001571 In addition to the nmethods for reducing
i mmunogenicity via nodification of T-cell and B-cell
' wepivopsss and  to the nethods for reduci nq VasPUL/a82008/067682
epitope. Addiippal WEF‘B%CWP’&O%&F@H ePUIREGR2 Y-S Pl shpyid pd regmtroduce a previously
modified T-dﬂB(ﬁNUseﬁbdﬂ eF@thBrmote) ¥iodiicainfl of siettpolyipelidtsoah AlSo RRdinto consideration the
modlﬁcano? ﬂtcf%-ceq q%})ef V\?}e)c J&glglgg%s%’rr%ﬁu ﬁlgﬁlgnﬁ?%% %ti;%r reyFtF(Eit ‘lgdle%ll epitopes or VLS
motifs.  or both) and reduced capacity to cause vascul ar | eak

[00159] M&Nﬁbqﬁ&xgﬂla(dffe@t thd @%ﬁ:ﬁy Qf B&lioREs &a‘ﬁ aﬁ@g@ﬁlg’fél IF8d indiflcd, $f one or more
vascul ar endot heI | cells %%g}léced ?lisr upti on

mOdlﬁC&th]bif ar%xﬁ tt?] e oafnog:&f |a J alﬁog)en & V(I{ 8108 rp ﬁ § € 16\:'1de and the

cytotoxicitywd se uodified koatmkis BysnithnoiBmawdifiesokin e corsmeland, he{eﬁﬁlw 8ile or more

rnodiﬁcatio;[socgﬁ)l? Q&H& t% r%totré)t)ﬁé %ﬂét@)f %ty’ to giepgtcgrgﬁalrﬁﬂe tQ )[ﬂap()f tﬁehﬁtnog!iﬁec'd toxm or to an
) nodifications I n -Cce epl opes, B- cel epl topes

effective leyeht j f s, and conbi nati ons thereof, the am no acid

[00160] ThE @& mBtdRe-MB:eHifsl 46 Rhin QimsIBEEEn dddtkairg aﬂd’lpﬁtbbﬁe tofn (T) contains an amphipathic

region that Wlf:];vlfxglgiﬂlfeodgg\%gyieﬁ t}%%g%hgﬁé(feﬁ%ml I) dorgagrg( tg(t)he] L osol o g] cell. In one non-
limiting exampthi feplecenicotrpf ofic dymiohe afmigedclid retpcihteepiélse analﬂld)aﬂﬁsifﬁgmtmﬂsme or more

different arﬂn?b a@%%s‘id%gs thytw&ﬂn %@Elﬁcﬂ sﬁgctg‘e'bhthg regleo‘h l:anQ‘HdlﬁtQQ %ﬁoﬂ&@ Consideration of
tifs I ficatjon_ of | east one amno acid

the composwo@ mdnimgfbuil@]a(gtthed:ﬁggeﬁ and P}’dr@ﬁfﬂ?l& btgln%%l%{eﬁd?% éVlt{l]B)Elileﬁimphlpathlc region
and modificafidthdledi @talse rc&ﬂélﬁplﬁe&\ﬂeﬁnﬂfﬂxhlﬁlple@f I’d’hdr@:!‘cﬂayunotrémiues include Glu, Asp, Asn,
Gln, Lys, Argeandgl—f ﬁydr%@lggg a ol ac1<§l 1.1F]c:luodn ug{p? g())c(%ili%&tle% Tl%unﬁ%?gé}}ereng%lgnine.

[00161] Megificatiqu] df t@@@dvs@c@@@gt]hg (g g domging ISRy gTesghting protein family, described

herein, can QEH :Iff%@t@:yto&qgitir i gRad %&%llnhﬂxeg élmqlblé |n52ﬂtfic9d’btn‘3f (a@ of ol akmino acid residues
op not | ou 0] I Ntroduc
ot e b1y SRl Rt g BB ip ST Lot s PRSP ePsigrEise

Replacemenitioricioc abic@mimfacidushiugoh hpapdiotes ocaredifent akigo doit sidues that retain
the catalytic\?\ﬁ%k& V\%%l'n glscwglalty@%ﬂalgs%glwgtg réﬁ%ﬁdﬁg&?@g%s ec@gfl?tAQﬁex%osylatmg protein
family (e.g.r RERIRMPIA GEREFOE SKMOEPAL PPV DS 2uifgice P8 aming @gig gppidue modification
and compoﬁ@)@hof dsadidsQih b hadipafhE@cbxih TRlofYyih OMBYifiCdtiols éh 4shigse are also

xi ns can al so be nade. For instance, if one or nore

81t cations are made to one or nore of a T cell

[00162] Preyidet brein ag viti@dneftnieking meptigied toxiBs thed Haveyofucobienmamesarigife reduced VLS

effects (i.e. ?e'agceh l@ﬁioﬂﬁf)fatl Qélpaiﬁ (ft) %n@éonﬁthﬁtlmg %etéo? q*"u'itﬁéﬁn@re' Deth&@B $f selecting
t he unnodi f tOXI n, i.S cont e% er el

modifed oF g g TGRS RO SRS a@%%ﬂqnéﬁ%?fe’fe also
conternplatddhﬁthﬁyth@ﬁl@ebhﬁﬂ deyertbed erdievel conparable to that of the

ynnmod; f.
[00163] In %e embo n}gxr%%haé tg{éh ;Lerg(gdlﬁeg &7 I’T(glﬁnf’ F?)%gaﬁg:ellcl)gp\étt%{)es ‘[/]gbo @&} and combinations

thereof, andghe W%Qcﬁbﬁeﬂ‘&n‘fe@f the n(o‘q}}ﬁe@ toritnds yseareBnprRmpst Fir e creat1on or re-
introductiod &g' &ﬁ efnh)%&s Belt EB(t@béée(d VIS rhdtigs. d’ﬂ{eke\/aﬁl“ yelmp1t$ﬂéeB cell epitope, VLS motif,

or comblnatllcﬁl @eﬁ%)f H gﬁungrtrcﬁlﬁ\ff ]g é c%%tg%:}% 1ntr|9 %’IC eefg%er%?] (()) aCl res?dues%Lerem are further
modified tomgneye aaidl Mgelhepitdps, Bell egopoa VL hr@tl‘é npd«'wr}lvalamrﬁhweg" N@thout creating or re-

m’troducmg\alh)';'tI cgﬂ%lt&;e ﬁQEl@epltgf)J f\/@g %Ef @moﬂfglngt%ng threl%gf dUES t hat
helical structuré of the regl on ca

001641 In g %wtr?dwflb el eRjtopeeaEIPadY R FEALHeTE R R P ped by
identificaticAféld fhbditiatibnidtia@ VOE niokie vatharthredxia nhemyliifeg i is thamexamined for the
creation or I%CI d [ %SI dy any ”lw:leh € 1Rp£sha?nd%xq}) pucl??tcgl 1%? e'ar%Qnodﬂﬂg without creating or re-

reatron’ ther & nte
introducing Mté@ Iy et @ialreg embagliant Vrlésﬁl%{ﬁéélthimr?cmé aredirsy ldemsf}ﬁd and modified,

followed bﬁ@&tlﬁca@oﬁ‘andlfﬂ(ﬁhﬁc@ﬁcﬁ o@ﬁ?QelH:p?topé@ Mﬁﬁ@mg’ilﬁ am no acids

ut _are no ted t

[00165] Apﬁh@ﬂ%%’t’ t&ﬁfnﬁtgocgs I o Sf)lpfzogfdle%)#? E‘Hﬁ é’P Blfllﬂl(lﬁ %%dlﬁed toxins that
exhibit redugédifdmuadgetibigy, Mtl@IthUSceffdcmm'a meiucdd ehdineheAidRelt bibdiag)! amtlicorgbinations
thereof. Fu%e%glje qngtm Lfyselegcgl%%{oldlq'@&i x!ﬂ?{‘hgtl Hve r‘é&lﬂe@x‘r&%n@éeﬁﬁﬁ} reduced VLS

cytotoxicity e non |mt|ng exanpl e,

nodi fication of one or noreyam no acid residues of

the F/Y-X-S-T-X notif of the diphtheria toxin C donain

can affect the cytotoxicty of the polypeptide.

Repl acement of one or nore am no aC| d reS| dues |n this

o 11" rc___a 1. i

contemplat



thereof, and the am no acid sequence of the nodified

toxin is subsequently exam' ned for the creation or re-
effects, and%ﬁaﬁ%ﬁ%téggqﬂ%f@ﬁgo ggrltfe hg%lmt %egﬂo%g)fétésltl I § o$l{l%§§%§ /1%?75%%211
characterist\k fve Ritwinfin the @it aﬁmzrfbddﬁa'thed; MorteRenpee fin the Efappied ptovidbdhegein. In one
embodimentJ E%%tel{%«?] ggl%me ql}gur I {??ﬁed%)& deq;#‘iﬁﬁ%g tregn%g ?rt'%%%g&%dtg _%fu?x%}h%gc? VLS effects
compared e x{ng)‘gélﬁecg;ozglé |01>ml§'§pst 16@1@@1@@516%plpef’l:—c%]repw%tﬂpedﬁnno acid sequence
of a toxin, xﬁJﬁﬁ’&ﬁQﬁt IWSlt Jﬁ@ UltmnG h@atdsidG Withik &1 leaistr&hé ﬂeﬂfﬁieﬂ\ Q-c8Mpitdp; @lehtifying at least
one VLS mq?tﬁ‘lé{yglgg the fﬁxﬁlfélz}f qlﬁte:lgg 81; ‘H%/?l‘_”%@n%g &Oﬁ@ﬁ?g at g%'g{rl]eia :}mmo acid within at least
one identifigpYLOpes. Wi thin a toxin are first identified and
[00166] In %q{ef' énqg)dmtem L %\Aﬁlﬁe(p%xm eﬁﬁtﬂ&ﬁg ﬂe&l@gd 1%u§@nlw3nfdlr&ﬁ£éd%8 effects

hin the toxin. The fred toxin
compared @1 ‘tnﬁ’@ﬁ‘ﬁé‘%(’aﬁf‘ ﬁéﬁo%‘id bcyﬁé’mcéﬁs ShFRHY it sty om F6ulrpttprsvithin the amino
acid sequen@d ofal’&}éuﬁ[ Irﬁ)&ﬂf)l'm@@ ll&lﬂ Bﬁéanuﬂ(ﬂﬁ&(ﬁt@@idt&lﬁﬁihn-rat &t bneAntiO@ES cell epitope,

identifying %6?%'[ one k/ b mon e i tclxdgxg e o?{?l_ §>x1inr grg mod\nlﬁltnﬁ at%east one amino

i fs. ano er e
acid Wlthlnatdmstrpnal@ntfﬂcrlé’tLSmdélﬁt ified and m)dl fied, followed by

[00167] In S/&q %ﬁgﬂﬁefr bl 3R IR O deleCieiaibdBied I)Xﬁlqjlflt eﬁﬁ’dltts %ﬁ&d immunogenicity
hin the toxin. [001651 Applicatiagn

and reduce Ak S ORI gy B (P g ELTPTSFS AR 5o ﬁ%l epitope within

the amino atB @ldqﬁlerﬁd oft i Snddifaihg atdoakt dak bmine dtid ediduawithirog dmastont Mentified T-cell

epitope, 1de6t%%1§§ gtq ast o%e gfLE 'ﬁ%s vgllhinethe :Irfﬁgﬁ gc?cgseg&qpetc!} ﬁle t@!m Yh%h Ifylng at least one

|na I ons ereo

amino acid priship efdsasbqne senifedi VG mrsidliang estrctinpa rn%dlfiq#aqxuhta%féxlp@&u%aed

immunogenidiY UEHRGEIAIS bl dhmotiBduGesl. VLS -29 WD 2009/ 014835
PCT/ US2008/ 067682 effects, and conbi nati ons t her eof

VL Ta@XNsal so contenpl ated herein. Methods of testing
[00168] A 9 hetreleqhe tg chmr qgfer%vcegl agtg"é]ﬁlﬁaqtdgé’nk %Ilcl ﬁﬁu&g %uklg anmlltgd to,
the are described

cytotoxins ae%anwy@smwwn geantiprdiplar ggents. dn enfain am?ﬁédlﬂeﬁ@ﬂ@ ls far Hramplgp plant toxin, a
fungal toxiPh bﬁ&lﬁ'alﬁgmﬁl arHBGElofde %cﬁ\@ﬁﬂlgrbr@t&ti i(kipY brrhg:oﬁlﬁﬁibkﬁﬁdhereof Toxins include, but

e AP 0 00 SO 3BT g MBBLEE £ P T

chain, ShigaFlilgabiin, @@lommple(omatdm Bokehadadmtlnml &oitedh, Sepuierigghosardthig, Barley toxin, and
ndr Q4 1SRG §i¥ 1RO T8in, S ARE nQBE, PERALAGEHdds 8BHANSE: B

various of 8%11{3 %eaét oneln |adent i edsBéT.{;ll cel yaﬁg{epl tsoplleog)H oceus enterotoxin

(SEB), hlmﬁ‘ﬂe‘ﬁﬁ’?%’r“ﬂ’gprﬁe“’lseast one VLS notifs within the anino

[00169] Dlﬁlﬁhe@a Sﬁﬁﬂeﬁlﬁﬁm&fr ot the mbﬁkXADP B afmgliokiyi Ifa[hglyazt/hldh@&ﬁ{er impl@des such

toxins as ¢ a%%? 2] egxd(\)l}nno exo%xm gg‘g’ ssw? t[)])?m Iaglg QE)?IIIC\I dg Cyl'hl?e gg{h R/Iembers of this

nCBhot her cenb
family Contex ity titnily pro¢audasehins prd mertfe i moylaaﬁel C%*fém?@é%lof\mesoxms For example,

the catalytlcesfltfe 8Ehshy n%@@@()ﬁﬁjustfﬁmws k!rﬂ)mﬁdd) {dnach 4 @XhiRic h&id ﬂa@ﬁﬁ’éﬁﬁ@dﬂant in the
i dentif | east one T-c

caatyic gl oG PER. o T SV AL Rl AECqUEREB BT SALLp fventon deseibed
herein usingDT b§ a0 eRemydliry koadns tDTOIM eongpvbadef thodedomaigs: d g@alyiict deainatransmembrane

domain; am{i £ 1%§c§;)t09 Bl%d\ll}g ggﬁﬁut C?lge ap a!u:eeﬁ‘j'ﬁﬂggﬂ (lbgﬁﬁ tfhéc ﬁﬂcfgg: a8l and amino acid

am no acid guence

sequences of Bgive By vyere desaibabled q&ryt?nﬁ@ldgf aly ENAST (18358 8% rﬁi%685 & Kjgure 2. Native DT is
targeted to ML mhtréxﬁl%sdh@@ﬁh bbRg bﬁ&ﬁﬁﬁmlfghﬁdh MktSr- I’ﬂ&trl:&epto{s QQAhighlet kN Cell, 69:1051-

1061 (1992%3’131 ?{]sg aenter %?nggli?g%tg oxm%w%re %mnatﬂé g%\lg{eo ﬁenncaQIH cros% -linking novel
targeting ligand$ t¢ wdine agh ¥ I3 ef hdattsof &dndslisien it el émdma (Fmal CRMEQ). (Cawley Cell
22:563-570Y Pa’éb)n BGGHES 41 SESc. 'sQ@ %&b fﬁf&l nﬁecﬂhs b (@)ﬂﬁsh 1@@ @1 9§5)C§£Jha o al Endocrinology,

1131075 A i Fethol By AP LR B8 e o it bining comain or

a cross- hnkbcemhd mﬁt&hrbdemé Dftit@dphbrete rdcept@p b @ﬂﬁq:lfi't clexs bf feyaprogb@ting cells must
possess 1ntacthca 1c an ;Ts%apqagn Jo?im‘% t(?i»ﬁe}; Jig] Qﬂh % 35! IS% (ﬁ%ﬁ)‘%ﬁ(ﬁré})@k etal., J.

oxI n, east one anino acid
Biol. Chemg#: 2§%h@t12@7ﬂézp ?23ﬁ we@el@lggc ek |JfBlolaﬁHEI%e](@cSt8ﬁ-ﬁ§9 g994); vanderSpek et
nodi fi ed toxin that exhibitggreduced inmunogenicity
conpared to an unnodified toxin. VI. TOXINS [ 001681 A
used herein, the term"toxin" refers to any
antl cel lul ar _agent, and | ncI udes, but | s not limted

o e - Y o, . o .



famly contain many simlar protein domains and
nntifs in particular t he catalytic site of t he
B483F5-0r1 n?le, the catal ytic si 1US2008/067682
al, 1. Biol. ﬁ%ﬁ%&i@%r%ﬂll% Bricey - Biok o t%27<:76l?t> éiW 20K/ Bif44He ) Lhese domains
are critical € ddlivére Slltd.‘ititﬁmlﬁéﬁm@ﬁ baxhd tatgated bl foldba\h@ chtep’(br fnteRQtita6ion @freenfield et al.,
e ers of this fa
Science, 23%@??6253% %§% QES’Q Ia)ncetntﬁ%mtnhtgmln F]C\)/ éur%fltle (())Fl qus 8% ‘%)?(m%as oqu to the cell surface
receptor the psil nigsr@']'z% gheawlremmaWr vipengpeytiyvesigless 6ﬁﬁ1@ yesitlasfare processed they
become acuﬁlh&ﬁﬁd drr@hdzatidd domhialyik QTQQJEBM% urIdEI@Eb% ABRRARA @eorgamzatlon which
omai n; and a receptor bindin

inserts the Imttﬁp%nen@sa?e ﬁ%le]?% ]eeitggg jr)to thgﬁ]gmg;g%q cg g ch&ﬂc Vﬁacle This event triggers
the formaticiif A Prodadtisle p@edithapic ebiclothe padlyticelodinwéthe tcd@scthichéd. Once translocated

the catalﬁxcqogﬁgtf&hQtha[%%'cssQlLe A[E)INﬁ&sgr ﬁ%ﬁ%)rasg ?citlw@)gxg ?’e]e@a?e%znto the i/tgéo'l 8 the targeted

targeted to ce express
cell where iy frge forpoispiginplefion shua etfeptine e 6%tlwfﬁ1§ccﬁléir@‘ilwé i eReqERsk 4t al, Methods

in Moleculaﬁ' Nﬁﬂdglyslihc%halaioxms Qﬁkﬂods £9 Pidddrs, 1468399, ]}ﬂ%)rc) pres-th)towa N.J., (2000)).
[00170] Feggr\}éz}na%blagﬁfy e&ﬂ Fl?(l] ed t IcyP ‘fs%%{l\%ﬁ éytﬁ I1 La]lltﬁ‘outgﬂ man tuﬁeé that number

must bind t¢ {hg egliderface bewmnsetis egmproms @ﬁaefﬁmem) Tt es trapfr ATy potency initially led to the
concern thags%tlll %Jl&%ﬁ; wérQ tdH %vaerﬁﬂ fb(:l:'oﬁltgol (}?ovgvcr%sss)uch &@{V\Aaﬁ Ye reg@t!réd innocuous

; .Bacha et al Proc. Soc. f I ol
(except whqvé]éfectedltg @(qta)rgeigei s)lsggpl( ‘R@gg})vmgarctﬁ(ahfépg gieu cell-binding domam or subunit.
The remamﬁ' g&ﬁbﬂ srahaagyin (lackibg (@ 3311-8i0ding ddinhin) (skBIpuplddac hdigat (ag., a polypeptide or

portion thereof ant%mn%a ce%r%dﬁdn'%sg&a)n) t:liatQarFelt 5&10 I 31'92%1)0% to tﬁchtgrg?tﬁcgll \ﬂ‘?/ selecting a

polypepndedqr pertipstherped cma%&emﬂdtrleimgcﬂone@évmg sn\wilteé CEpetEdtivigy, fusion proteins
are safer an§ hAS $evRf ndLHEREQIIRERS dfides S8k st BMSEntioRD §§tﬁ§a§cdr Bhu@€ trhe other main

attraction o%gatu?sl ut?llzapsé%ng g%{)baé?%% %} a{rco/ghxgg?rg otg.§1 syg1t 651¥ jhey k@ r8§t1ng cells as
efficiently dSk®iing B2 B8{ct B ndr0 hfectd OSR t{al 80 8Jt;in MahdethSpgk ofteatment do not

7(8):985-989 (1994); vander Spek

escape the Govosigertodo B e, 'L S 008/ 067687 Al - 1. B ol

[00171] Tomémch awgngoggg t\(q_@gggde-bm@é Gkﬁms the ABP%B chae'ﬁe"ﬁl}e B chain carries both
a cell- bmdn]gorc @317 {rﬁ&)ﬁaﬂ@&lt?onl@l&?&hkﬁ ﬁi@lﬁ)a)es th-EhlﬁSﬁoﬂ&TfEd MShauﬁIin%ugh the membrane

of an acid niztélf;%llggé%ongéﬁnerg &tcf tgwyyﬁ(gsgld g% % f:ﬁ(;altn t,lhe rls nta ceil a{'ter%ranslocatton For their use
in vivo, the (ig3né emf¥ thxgh ere @bupddd.in suclse venedo reﬁ@@(sth@l;g @u)‘hﬂ@ﬁasﬁ@through the bloodstream

and the tlss&el g&i@ei be Imﬁ%ﬁlﬁ%ett LiRell qu}ﬁt l’theQ&fU ﬁl)gtﬁ;n%alplge EREPRO the cytosol.
i N has bound to e cel surface recept or

t he I
(001721 Hiitesy ey S TR TOBAREBIEHE T WG Wpéoyefhaﬁaalltit i cule possvl
that neverthé RS pedvtes anfsppiopeaty/ @slogit2 sespdnge. Photestheddetifay empleg gnatler A chain
peptides or {)t%erqmﬁns VQuc% 1153 1d£ Q%Jeu%&ayﬁh Q ugaQS:%orﬂs Of the DT

ore un goes a s ruct ura gani zation which
[00173] Dlplrtheelp foxin 43 desqiibre hereimsompliogy Bnemige aridpauenes ass¢idorthgy SEQ ID NO: 2 or

200. AdditibiAi1Q vta.llﬂe@lts@ H?ﬁtﬁé}ﬁ a@f knbRL 1o akRGYLdISic N&&ﬂeﬁh@ ins&Hioss, @él&ﬁhs and/or

substitution‘%v}rﬁ tgagre 1810 égﬁ 5eq§%r1€%€vbt$e?ﬁgﬁ%et%yﬁ% %gllfl i 1ﬁa1 Irgcgt{v?tﬁE {e)arl % of diphtheria toxin
have been carerizeddrsloogatierhutlaie acd valagion anabe ri'mhmerwhpmrs gbdmesB K., J Infect.

Dis., 181 (StuE&? I)A‘QE)S d- :'Sll%e %édob)p]%ﬁfdﬁhﬁ% t%ﬁé c\éh Eé{nﬂr§e &1%1@1%51@5161!: BMi®and/or amino acid
cyt osol e targeted where it is free to

sequences. (hiyFlgig Feif At e QRGO FReT Si‘l’fg‘“‘tll’l’e Sgeiapiigst derpgnino acid sequence.
However, n6ﬁ‘ll| nu&léle‘i{dl@ihﬁdud clhaﬁga‘ﬂ\dﬂil‘rﬁpﬁ b ealha@e at thdvirhih@4tsd resithue level of a protein due

to the red anc gtg tl(l)l %en ic%!gg%séhggtggﬁ_? arlrnad?]‘oé armrn)é |§1c21§ va]nrrfon\lxgidcs ﬁggrqons deletions, and/or
substltutloné)gm aPhtheria 0047 @iso Melugad vtltﬁgiﬁhq finitipn @’@mh@grl@$)x1@'qrnq,\;fomemplated herein.

As used hez%ﬂnl diptRheGif tdxinl ct)mEII‘k%y th€ Qﬁ]ﬁﬁ adifd ?eqf}éf&cozgs@lat f&rﬂl i BRQID NRRYr 200 and further
times that nunb bi nd

includes dlp&gfaaj@@ni ﬂ)glpélﬁfig g}mﬁ? 606 seguenges ali)]Oélf ?q /&’I %’j-?%? c:9e4%, 95%, 96%, 97%,
98%, or 99%hbinelogals PEBR IPON@: oot 2DMiCk tedriha) trietidng oit biecan@bp oeienand include for
example, det}l_%lgﬁ o?’a‘ﬂ&!& lpﬁ)loﬁt%%?b Wﬁg SocuPP absYe rago‘{lt 6ta%o&9rgb59tl8 about 9, about 10, about
wever, toxins such’as DI can be rendered i nnocuous

(except when directed to thg;target cells) sinply by

renmovi ng or nodifying their cell-binding domain or

subunit. The remmining portion of the toxin (Iacking

a cell-binding donain) 'S then coupled to a ligand

o o T ) o



that neverthel ess provi des an appropriate biol ogi ca
response One may thus desire to enploy smaller A
bawi148pEpt | des or ot her toxins which w || preoT/ds20a8067682
11, about léd‘Bﬂﬁ A éb(glﬁH al&c%lf SU Ialgxpt % g@&}.@eabo[l@@ﬂ_a})glit 3& %ﬂl&tﬁ&rqr About 50 amino acid
residues of DI Ior S 38 SHor ehenilehz&meedrhermmphtheg tdxlivecoanprises tl@@mtho acid sequence as
set forth in irggy GO siflges $ %t82 Epgé({lllj 10? hpﬁﬁcﬁm@er Qllc':luﬁ% gg)hthena toxins comprising

t1ona gé varil an erra are Known
1

S O
amino acid ey FOMIED 4 LOREFth T ST S 576N PE Peedogous to amino acd

residues Lmd)lf SEQ Hs Nb)siz bt Ub] @xfbswduhm dnh&stﬁnd:rtm k&1a6ts 3EAiphtERiE WRBCBuld be modified
[ le [ t.hei Q oglcal activity.

and tested E\é/vrhat:“'ilcélﬁ? gsn%?fan?ﬂl {fﬁ? W%tg'igdﬁ dpss {’edq‘e fdve been characterized

[00174] Indeavsprst, taxtn asgsed hekwicentergplaesfasioratrotoins ey teding (et g1 diphteria toxin) and

non-toxin pt)%ééﬁﬁes CQIEQLJH%§t leaa olﬁe celImedlu{%fd%ﬁLtnn B ohe noril-f%;lntl(léwﬁlplelc) diphtheria toxin

5167 ?% t hus pht heria toxins can conprise

or a fragmeg; fqreqf dvfiisef) tca Siieindie &maﬁﬂ PUReEFA e hus aepiape fgion toxin. As

described ilNauethe Idetalaﬁdrdn ,FeSinChi@eih RIBE tdnQNS ,cmd}ﬁ'ise Iml@ﬂﬁglypaﬁttﬂeﬂlnd conjugates. Such

toxins are also Qgﬁterﬁp id ats %oxfn? Qon 3'0 = ght%d%el n%‘eglg)fls CPrPthe i v%ﬁtgogxsd'%s\%ﬂ%el%%gr%in.

[00175] In peesqmbtodmmntaa olangrefugion profeingpiprising e nepdifisd itaknevieesjrethe tokin binding

domain hastedH 1O} 1848 wﬂfaJ fhe bﬁl@mg BEmdiR AR llypbiife. gﬁ‘lf&ﬁ&h& efB6Bment, the toxin is
r_am no_acid variations

Nucl ei c._aci
a fusion prqteﬁg g}nfpin(s_m%a ma@f %c{ (? Blﬁléena ‘tjﬂyfal/aélp a n%tthélfl Ip{)lémeipsées )In 6Ufother embodiment, the
toxin is a fidiop htol@r dodnptigng diplaliegia adxécenil ick.uded wi t hin t he
Finiti. £ di X
[00176] WE% (il]ﬁ‘lltﬂ:el'lg xQlis g%ﬁlgﬂitﬂp %{s&?se %J‘Eﬁ(g@?grqtgyg{i ?)gplé/g}#ggf%ggge that the methods
of the inveritigg d%f?ﬁlwé hfa?;lp errsregerlivd & Ay og@f afpismeptionyd (SED. | D NO. 2

VIL.  FEBIOROER@MekNsur t her i ncl udes di phtheria toxins
[00177] Tbg%g}p ernb%&/en %@155} n;g%\g els g‘?a)?g&l enc Esm%%o %ymhglglz%llﬁgc} t?:{?nn p%laf)eptldes can be
fused to, foSE@mplE) ANGn-t¢kirppoly@ePide Tn prey qmbnéllmentr thnoaEttoxn solmepﬁ)iﬁ ig@epll-specific

binding hg;ﬁldsﬁle @Fééﬁic %ﬂgmlg %&Mg%efl W the ﬁﬁm &n c&lﬁaln?&d éﬁﬂrlegalﬁb%tpomon ofa
bout 2, abou , about 4, about_ 5, about 6

ligand whlcyl mcgﬁlsslﬁle @nredb%lﬂﬁg dgmaxgwaﬁlfz 1&3@1 oéslbfffecn%efoml of the b1nd1ngt domain. It is
most desxraﬂﬁ ALih€l1dt88 Dr MEst biiHe Bidding) Gof@Bof tHelligamironléculk2ln cadountlindi8ng example, a

DT fusion pr%tem cor%gfls aaigf)-reilate% ol %’p?H%(o éto g%&? lé& D%%echpe%LHEre%gand a no?-DT

amob acl resi dues o
polypeptide3Tgg dn- fyarmqjtp‘g@:?l othgy fl"h@g”ﬁ-mjaptgi pobpeniide eorfsaropgsto all or a portion of DT variant

having redﬂk&%ﬁﬁ?fﬁmﬁﬁ&'rﬁbdﬁﬁfm‘ Ldef @ﬁtoﬁ&eread&d]ﬁndiﬁé @ heQSHRRGERT @fﬁlothehal cells, or
far

in_a resi aues 382
combinatiopy syl T3 eF FYPORER:  F1ENIIGE S BHERERT 4 3 RGomon O miified DT
sequence reC AP bigi o JEQANINGS: &4 Is eqpien crelodairot b DITVionIitdgin ORBprises at least one
T-cell epltogg’ Ié%dlgéklé%n 91;_{ (Zqﬁlr&gxo/&nbgzg{?entg?ﬁ/‘i“ ﬁﬁf%%%t@uh&%h@& gHgaJ She &cell epitope

acid residues 1-
modificatiopa o 1EASCREP SRAGPOR 8 Fapet S8 TGRS o PRRIASSa tl‘b7x . Iﬁ a further
embodimer®, QL[ijfuben ﬁfﬁﬁmfcbﬁﬁlseﬁﬂdeait%ﬁé edelf @Iitoﬁeliﬁfﬂﬁﬂc@iﬁbnl,]ﬂlld%g o@dfiyodification set

forth in oneoor more of g?g'?]g %Sd gﬁg s &ncﬁzg leasqrmelel c?ll mﬁ%?f 74 odl cat(i)orr]le

Xl n as us at es usi on
{00178] In pnmnélorl@ebt@lf the ewnmm@sr@sc(oeedglerem b mhdifipdtorip i afysigrexin wherein a non-
diphtheria tg)gﬂ ptSl%bpdeQQi SRR 83 RO B Afubthd? gmﬁ(‘dnh&ﬁ&l‘ie &ﬁ-@m@ﬁk ligand is an antibody

i ndi ng domain.. In one non-limt
or antigen-pdite PR el 4 oighing PP ERRELT s bigpof Slat el e
another emb@lithenhitiediytoRineliomazn of interleukin 2 ( IL-2), thus
[00179] In gﬁo%g Frﬁ%dﬁne]‘np %ﬂe f%é ltlen 1£‘§ fus1g§ §)§fnl vﬁl@gm the JeH %Inlaﬁé domain is an antibody
erein S|on rotein toxins can al so conprise
or antigen-Yindikecliacpertyliset. | Aruantibety cewbr (hg sxaEwle. BproRlonaliphiglonglyhumanized,
genetically axllggf&c&@ ok @rﬁﬁéda%@nﬁg&n-tbﬁﬂﬂingﬁaﬁrﬁenb@nme dif dx@;ﬂplb)ﬁ Fah\@ab,, a F(ab),, a scFv,

ascFv2 (a tati;]dtgmgwg ot :Fftgﬁtesc Vé‘n% ecﬂeoﬂﬁag to ta# %%%galgp: gl Qe clJa mdng go%@ptlde a VH

or a VL. Megtheri df rﬁmlmt antgenfpingdingfiegmertspee knowh mn thé ardzmdgre ld@mratﬁdﬂwa@m Useful
been replaced with the binding domain of a non-toxin
pol ypepti de. In another enbodi nment, the toxinis a
fusion protein conprising aspodified di phtheria toxin
and a non-toxin polypeptide. In another enbodi nent,
the toxin is a fusion protein conprising diphtheria
tOXIn and IL 2. [00176] V%lle dlphtherla tOXIn |s



conmbi nations thereof. In one enbodi nent, a DT fusion
protein conprises at | east one portion of a nodified
w®ioosegaence recited in one of SEQ I D NOS: 4-BdiUsions/ 067682
antibodies igglydepthose hatspesificalbt bmdato BTeCER % ﬁthﬁrrraqlgy ﬁxPéeéfFﬁPP e surface of the target

cell membr:luﬁ@Sfunﬁﬂzﬁsocﬁteﬁ@hﬁgeﬁ}pI tope nodification. In a further
[00180] “S]Tem%:lyrﬁnc{s mg‘ansDt at tg Sllfu(m) 1n z{‘ggrtlt 1n|as %qg%)anklge%so{l%le tzllrge %ell DiE greater affinity

than it blndﬂﬂdﬂﬂﬁd:@tlg@ﬂ %referabbrrsudh alffimtm rlﬁeat twst ﬁmuel(bfoldmer Bt Ki@Gabout 100-fold

greater, or a41el$4 fooul ﬂ)O@f(ﬁl&' Qkﬂ@xﬁhan@ﬁg}}?ﬁiﬂlm the bﬁ&dgg aééﬂgfopﬂlreﬂit&t &kiBens. The terms
nprises at |east pi tope nodificati

unmunore?célﬁes tan% ecmfalllx tfne;dét PIS Hseg él}tercqaag,eflﬂy pﬁelaﬁg ceeﬂamrﬁg}b (%Hlftnts tthe anti-tumor
antibodies (ﬁlﬂ@lgle@bﬁxmﬁg frdenieAt thetdotl(eat, stFvagFv) ae.) Brealels¢ whiph teogpeize a surface

deterrmnanmqfl nd Frg%é'g%’%lz!:cpm%% ﬂp\olg gég%ﬁ;r dlq dlateﬁ%ndocytoms In a further

oun ose ereln toxin is
embodlmenp, GIISFI ag‘ﬁbotib A qqltlgméopr@pqg fegement the@pmqqéq 3 B-celhsurface molecule such as, for

example, thP QLC}‘,@ aﬂfabfﬁolb&lleas €9 ol AGednht@aRThe ddtibédyfod Eugiggﬁ binding fragment
nen IS an Ll or
theror, bing 0 AN KSR UGS PP o e ephg e or

[00181] Cefisbsefeptindiie, ligands oammisognchuale,dubast hot fligdttdto; pabypeptits biprimanes, e.g., those
made using tlﬁt tXrﬁl‘i d@fﬁgﬂx %?& R@?p&g 'sﬁ&m'ely Elg@to%etla%g&aﬁ@ dll%win% 'tt% constructlon of

I n anot di nent tOXInIS
improved t félﬁn@tneiqstmélrlér e FHRmEEP R r(h{m&&lﬁdu 3l Ffpe. Nail. Acad. Sc.
US.A. 83(:5151325&8:8(162 (1936))a0tueg@eabd nddlﬁglg‘aﬁc&gﬁmtcaﬁ th&[s&l)ihclu(ﬂtﬁnsulm somatostatin,

interleukin anél HP a1¥d Ca?‘nrgxloc & olon Eimalnpn GactdTPORS er use ol pt1 Cil éaslfavmg cell-
hihanr 28 gehet T RIS eng t'e

neere

specific binding dggqqnsbrq'fg]hn]g stimyefing ﬂ;pnr@ah(sg@lﬁcff@roveq@aﬂplﬂsé lutgm[nag, hormone (specific

for ovarian E@Q)Z thyﬁnd: &ﬁnla)lg% hc@m&fe’i%xemﬁ@f&ﬁl cfeﬁs)t@%%lﬁlﬁ (sﬁéﬁﬁﬁeoﬁfterme cells, as
a

well as bladéﬁ‘ef‘n“ﬁ 1nEFﬁ\éwgD ?Fglg)pwsg?;ﬁg%meagc foagr\?ﬁt ceglls agl%&?(l)va ?rﬁggegp }gef:l%c for certain
bone cells). mpkmﬁbgmﬁdilﬁg lipeins bsrhibwcmgbefnrsagnﬂutﬁes;ymk]eeskMMngl tut hdtdingted to, IL-1, IL-2,

IL-3, IL-4, %Cg }%@S‘&o 8%%% é)afLeﬂ) fie 1ek 112, WS §f L]!L 1231 32 1W% %Q&Q{o&%%ﬁé%emn (INF-a)),

ant’i ies inclu
INF-7, angigyisia; thiogpspyndi, ﬂIeﬂOEtétmaMFé"@ebWbe? %‘tiﬁé"P %S&M -CSF, tumor necrosis
factor (TNESXSMETS €AF-BNFIENAa Bk @&th}plfact&hﬁ 1 ﬁﬁ)ﬂ}&hlcu&ﬁinllpoﬂﬁﬁbbéﬂﬂﬁe of its role in

SN YT T ) R R LT ——
Toxin fusioa ptoitegyemadnustingeB -tadlragetth Eetol canibt nsed re@mmamoaipriessint yeagankyarhich kill

prohferatmé h c@l'lsngﬁlcllrlf;ya% leﬁgo@ﬁlltﬁcgcﬁ @&eptg)lrs eﬂl@ 5v§119f1 yre %Hfgﬂecﬁtlfh !rsEIYSmVHy reactions
| east about %r eat

and organ g 14+ SR B U aEe B EPe st - KEIOGO on i B2 VEGE
(Hotz et al.} @udtrdifest 8ifirk], ai2): y590d6 (Moe))kxmommg aB,gEdStEm Eep Purirs(1at 2433 (2004)) and

GM-CSF (l%arﬁcel%?%ls Cli PancBr egE&(S) 10W @[C)l No}i% d ﬁlmgn g)f(ms P] ing these ligands are

are us erc angea erei
useful in trdanngs@nqewon oféﬂrbhfafrsnveﬁtﬂ? cell pyge @mhldltthﬂms Speaﬁltc Pwélag es or

[00182] In @Iﬂ@ | agﬁfL :Qh\ﬂ:q&qu {/t@gﬁﬁm $ 1dsR8¢:8001 (SE@ID N@Cﬁ\ls lo&Qéa\hzan o-helix and is

are tho i ze a.sur f e
o pacia ik bt R i0ee Gt BF SR RUTFEa Tre e oy gainofthe 1L
2 receptor aniil subse@o@P tdlrprotifetativinédolBupctoaly il 283). 3t hab beea rdpantddHiat IL 2 dlrectly increases the
permeabilit? gptﬂg{la?aﬁbt: enéohl%luﬁ'ﬁ] Io amqyn el ll‘l%g}la g)@ﬂhlp lel@&i:‘: 0 vt ﬁlﬂ%My anti-1L-2

her eo B-cell surface nol ecul e such
receptor mffne‘flonabaelah?ﬂwé DewEe 826 e‘I9P2)sH’ref%e§e‘ﬂfﬁP‘é’d’b fle2 fgnags HlgVEgs. The Asp-20 in
the LDL of @D2%s mw/tdl\tee ma&ejpweblydmg e ratibdabayivier(Cambi gan 1b8g)ditng it is
oo ERFE i POEE s, RAPERe s 1508181 A0 SRR s s 1
eliminate or edwepl bS Fhou[dJ® Ledsdrv@ive with prepdct to Ashi2f o thgblplloglaﬂ dgivitypf IL-2 may be
reduced. aI so include, but are not |im t ed to: pol ypept I de

nones, e.g., those made u t he

(001831 Fogi nagEe e LiPLsEp LETTy APy RS %ﬁuamggfﬁ‘? : tﬁ\ﬁ%% domatn is

located is nb¥ EnmnEltrﬂlblmiolrd) advaifices inplidphest polyMptidcdyntiedis anattloohbsaskﬂled in this

technology lflﬂsc?ete n!: Hle B % ﬁ&%@gggéallﬁww'?gagc( ?(g mémz vaﬁglésed'agments of the

825
(1986)) O:her speci fic-bindgng |igands whi ch can be
used include insulin, somatostatin, interleukins I
and I'll, and granul ocyte colony stimnulating factor.

Q her usef uI poI ypept| de I | gands haV| ng ceI I - speC| fic

s - o - R R



and organ rejection. O her cytokines include Substance
P (Benoliel et al., Pain, 79(2-3):243-53 (1999)), VEG-

ligand and %%@E})ﬂ)ﬂ tor;the % %ll](}jtﬁ%}tért(g{hg tclgﬁsg:ogi;eilﬁ &x @%@é& Pﬁ%x?g?cbmgggzgortgg&%%sszmown
in the art sudB4slah ELES3: 8% y( P08 4he) chanmlic géalotiCBRiof fexmp kfghe iptengibn neeChat imclude an
entire 11ganc§%nt.cr§t¥1er%Qr?mcﬁ&eﬁ:)my]aqg%a%ﬁ 8‘" gﬁ@a%)l )whlch/%gixglﬂs ﬁg dreéilr%h Odh. fl-binding capacity.

toxi ns usin ese S are use treati ng
Likewise, apaiggs gf e bgang@rﬂércel&blg@a&@gwaw‘ﬁW@ SFq“F’EFﬁéfa‘t“’é‘OWﬂa%PF synthesized,
tested for theh ebikty it&blﬁ(ﬂl@@bﬂsl ﬁldbﬂCBﬂ)bﬁ@d ift®Md Bﬁﬂzxdhﬁbldchles?of ti@ ihldhtion. The amino acid

sequences ng:(gﬂub I&pa?)g :aﬁs cgrggea anﬁ%rfe?i;forraf)ﬁls Iord xylc?rg Vﬂ;S (r)no plgr'? % Tp[?opes B-cell
epitopes, orgrpig@@ns thtrteftandgodiiqt 2 rding tfoyls qomcepth destifdied hreytinf
[00184] In glllé a%e@@g ﬁﬁmbfhﬁ&ﬂ ﬂ}&elgfof Jh!rplgseﬁlpin'wﬁﬁorpis Qﬁéﬁc@d 9; stgnlagrd kdeomBinant DNA

receptor and subsequent éor0| feration (Collins et
techniques. gpr exarflggaNA frfgnﬁ:ag cbcg%gnfo‘: @ﬁgllf Frepf pPHBTptlfle-LsegueaFeIs éfﬁﬂg?t&d together in-
frame in acdo?dhﬁ&&ﬁﬂ'&oﬁ%ﬁhonﬁ)l&édﬁiﬁ@ﬁﬁs] fot dxample fHyenpBSmp batit-ended or stagger-ended termini

hel I i It nd
for ligation, resgrlcb ceme flsnlrzmm%gl dor{:}é rprxlrac‘ﬂltd:e ?olr\é}lzpé(r)p?lg%een{x% 4 %tlhn 2 ?f cﬁ)g%sgl% tends as

appropriate safitaligeohiosrbatfDergatinent ¢ availd, undem@k)wmmaeanri B@Y@é@ﬂ}%@@ [nrpnother
ernbodlmenk kte u Gl BEQn Mﬁ;&uze&_h? cFBtdkhl 'te@hm&dé@mél%n@:futdnﬁa‘tea DNA

ol ved in receptor bindi and functional activ
symtesizery Qg ely RO GRS e <foioe S5 BB S Hepers whih
give rise to compd@nichaiynoveritngd berwedngwo pars@tiiie@resnd fimghknt? Whick xanBils¢qupntly be annealed
and reamph%g(gl%%gr%?at@zp IQJI (%L%Qg%dggcesequence( S) to elimnate or

onservative with respect to
[00185] If gggydjg REYPET cﬁ)@fom‘oaﬁ fddipe of thg @;1?rypr6tf-:m1 q_pegtlc%dyxkeééequence can be
employed td &g"d@tgdle t:@0ER2A pﬁ%epﬁd&&lﬁbﬁfn 16fin p@ldepSde@6mpdnents by a distance sufficient

to ensure th?tl‘fg%d) ﬁ/aepﬁlge f [ides gnto 1ts secotnparg an grttllar?'slt%ucmr sggucfii a peptl\é'h iu‘f‘ker sequence can be

domai n'1's now
incorporatedFiptct thefusion Eroteaud»slag] steglajdriechuiaied wol sevngp th pe plld @@ be chosen based on the

following fa%YoE]st hﬁ %E %ltﬁg @Md@pttahfaﬁgle Skikdde& gon&'cﬂmgtmnsﬂ) Itsaﬁzhﬂﬁi' Q)gMoﬂtQ secondary

det erm ne bi ndi ng mai n of practically any su
sructure gl iy i gy EH’IWQCS\PEE}PCdEf%n‘feﬂ"é“Q‘rPQHP%PUS‘T g 551 pobypepides and
(3) the lack‘ﬁ&ﬁﬂ@ﬁ&ﬁﬂ&&ﬁeﬁgd&@sﬁdﬁ&ﬂﬁ Bligd 7&8%thlthegﬁnzﬁemﬂdfuhﬂ$hal Rpjtopes. Preferred

peptide lmkgr seﬁuegcers a?n éﬁ/gkinta%d E& rpsllﬂg b?ﬁg; %glal%h %mﬂl agigJ glﬁ:h ta?T hr and Ala,

USI conventi ona nown 1IN
can also be gyetl insthe linkassegusnest AGmoAsid sgauenFhhich qap bewrefrly Fraplgsd ag jinkers include,

but are not fiHBdd8) tRRXEitFos&f in M¥atdalty ANGeRN 4N SL4L, Nods; Mﬂﬁ)lhjd gl Afoc. Natl. Acad. Sci.

USA, 83: 823? t82g2| }%&ggﬁg% tﬁsj‘ft %éﬁtﬁgf’u&dc I?ﬁel&aag\to ? ZSOI @81 'Jl"he6 geﬁlaence can generally

be from 1 te@patcsiOtaynino akidkiewingth, Liakea baugencesf mayhet Yeireppureld whenjthegoxin-related
polypeptldecclﬁh 11 rptloﬁg %pe'i;ﬁ(gzl Hk Jbﬁ‘é&é@&m@kﬁ%ﬁ?ﬁﬁﬁ@&@d ¥@bhsatdt Qzﬂlsbe used to

Pe esi zed, tested for their ability to bind
separate thetfenceeqlall éomaaﬁami Pfemos&ﬂafréﬂferweo the hybrid nol ecul es
[00186] Clﬁfmcﬁll’beqsls—[lM&ﬂig dr@ﬁhjug-ﬁh@l rasﬂiltﬂﬁ aaatidy ofSRdetBRE@SciSfrepresenting the reaction
products, algdq%plnic_a@ ?m;ﬁlotlr%ﬁ.org oef Itl'fese epr urc]ts grga cgtgfayllééﬁ? gnd b%’log%lﬁy Q&IVC In order to be
biologicallyagtitsi thardaeien prodeqieiptist bﬁmnrré@?d‘lp e hapRee @P’dﬂlomjl% @teldh@ with the innate

structure anl Q&%?Bﬁthg@a%@ﬁﬂc R&OxAb&tSh ddndEhd %ﬂtile foRoRBR. Iasﬁﬂﬁ@ctn,of the active or highly
t oxi n-fusion I?roteln f theﬁres i.nvention

sctiv speci G 0 (> SYEBHEIA PR SRR BT TR PORPEY BERIGF HESposegy sl
biophysicalekammrigtics DNAudingefgnexmsle sied cimgeefdensity el rdlafiediydmphobicity. It is noteworthy
that 1solat108 %l" M%@ Qltnl)\gx?s of %gtlé @ﬂﬁ&? ac 1\%%&9 roQQ&EIQI%Elu;J cgoss Aifi@A%oxins is not

rdance wi th conhventional techniques,

typically ecewmﬂllé feagiple &ﬁﬁ!ecﬁ’fﬂdﬁﬁl% PlRberRRertiEe] éwd%fraa@bﬁof elfifalriats and subsequent
introductior @ RH¥ cﬂh1ca1ﬁ@fkebla@@ﬁb Qiﬂcunfv%&ftl’ﬁs i§duke Qil’geﬁﬁﬁxl y]'_[a)a@ddgﬁﬁ&m fikioh @xin in which
the native Dg({)rﬁ%eg 0{/ gmgm%@(;a z{s %ﬁe%cgl r?p aced T]I&h ﬁnelano % S 1rg latltng hormone as a
surrogate recepb@itarRating ﬂ@matvmsctrqmd éMmpmbett el JFOVAR, Brg 3258188620 Q%ﬁﬁaai"lius:approach was
used with h{uln%b PR 2 shifbe@ @atr;!?:gﬁg llg%HpQQkégﬁlﬁAB4t8@1@, £ Mg spd &R &1 @ftotoxic only to

be synt hesized by conventional techniques including

aut omat ed DNA synt hesi zersagAlternatively, PCR

anplification of gene fragments can be carried out

usi ng anchor priners which give rise to conplenentary

overhangs betmeen tmo consecutlve gene fragnents whi ch




but are not limted to, those disclosed in Maratea et

al ., Gene, 40:39-46, 1985; Murphy et al., Proc. Natl.
dewd014365 . USA, 83:8258-8262, 1986; U. S Pat PCTMUS2008/067682
those cells @atgggeszg@th%ﬁah Qfﬁgty fpgl[i of t]\bIL 24rec7al;§_)r ﬁ_\géhampﬁbaq FWF@@}-EHE’ 1:493-498

(1987)). SuBs&q&éﬂfbﬁEhe@ aanBnmuat kercalb@thﬁtftﬁlﬂtailoﬂi 6f sgheiito abids A6k @ DT portion of the
molecule re\%hci eg 11{ ehmorf stnlge mor Lca/{notog(r;c vseres n o?ﬁ-:? |§Ié| gﬁ éée g(())rttargg?c{ tmgrlil Ij‘AeEgj89IL 2
(Williams epall,y- [prltqhde E\@ﬁﬂel 881%81&9d$539@ht Trglorintnglapmsirmcss (s fpna@.sall possessed a

portion of tﬁcelglh%’r EMm&%@ogﬁnuﬁﬁq}m 89 S&Ra! @hfint BR d 448 qtdle@ﬁL of DT with the
domai ns and prevent steric_Int erference.

DT pomoneﬁtgﬁftélap p@fcag&gldpg & rﬁbdoalrcog Bﬁrvaeglé}eei %ﬁom%ﬂdtﬂ? rFlﬁtlvg receptor binding
domain. A Matbeedf\otief tarpelirgdighals hapetds et gipeesinusadgo hisd T waphoro/DAB389
(VanderSpeQ( %uﬁeﬁlbdsaig g’lotléé{?l%rclgil)loéf %Q(I:té/rla?’r lMetlEordQ?rfd' I‘?&o&ﬁs tl"?@?&99 Humana
{s are cata and [Ogl ca active

Press, Toto‘ml,d%.}- (3080)) Simijpr m%(glp}@& p:py na%ztbpqyx@mp{oﬁ@i vyighether Bgpterial proteins and genetic
fusion toxifRaRMBACH SasiSprdaBecGapgAt ed in a manner that does not

interfere with the innate structure and activity of
VIIL NthEEI(aAaI]yS VECIORS, AamsiOSRICRRA.Sdomai ns in the
[00187] Ano%er zggec ?f the%er?s%rlltlillg Iﬁ:rgtgo ?Lréatugq% \éec eogsvcl%ntg{nmg gPIIyXucle%&e (Ml%lelc acid, DNA)
encoding afn?él;ﬁFCbD“é vargnt e ﬁrsw@lqumthpﬁe@fduct s often possess

[00188] Th%'nmlcl:oﬁﬁe arﬁ'p@@ﬁéfﬁﬂ&@hueﬁ&@fc@@&rﬁﬁlk §etnb§l§we bd@ﬂ bﬂédlbﬁh%f diQYosed, and can be
si.ze, charg%gde Sit

o st o PR RETE oo PE R DR Ry ™ URAT. PEstipss o Natona
Center for Hharegﬁaolagmlnmrmat@h' Penbenicdnid fiegRdpt dptabaes. dbt fodegpeginhs &dr these known genes
can be ampmC éﬁ@ng/gle ﬁ%ésle# l)(Slrf‘grtfPeSté&&lqu&%%cﬁ)%lh&%m oP bﬁ%ftecﬂ@ﬁquzlt L¥uld be know to

economn ca easi b for the production
those of orqipasy vrite thei aeaéddgtroaaév mlwat&e SPYFICEY GRPERMIbETiFed PE mafigds known to those
of ordinary Skil S€G&I81) tsuchlaﬁﬁdlﬁﬂpltﬁte Is@iheki® udihiEautimateid @ allypepiddhptsarachines, such as

1Ssu neti c DT-based protein
those avaﬂ%ffsf‘fzogh&fpgv‘i? IOS \r/% TR e SV ve Or r ecept or - bi ndi ng
(001891 Adpedliereints tfgeln etprassidr yectoeer| causerdctivingdns any type of genetic construct containing a

nucleic ac1cf'§)|dﬁg @&th@ne%tr&ﬂw 1§$vh1@19patﬂﬂfr AP BEhésucRic a@fdreﬁ&ggé @equence is capable of being
receptor-targ etl%g was created

wanseribedsNyg Gangript g . DU OB GIFII PH IneaD B ¢ Aoty Ggpoiments,
expression thiclibles Ibutf@@Ansktiptidn aBa gens sHdrtagditien bt RSAiimga pdng arvdudt.dn other

i, 04 PSRl BB 8L bl

constructs. t hat expressed the high-affinity formof the IL-2

[00190] PaHRERAY &eful Welokd AdEnRinpRied to RRIYs@1datoks g whicll id Qadlﬁggﬁ)rtlon of the DNA
f DA 4861 2 I .ndi.ca

sesment, e SoPRER T ST 7 AR R e a1 BT e TSP Ersp e
transcriptiood] corie! ofalpeendte. 4 guerhdtert] refers @ alﬁﬁfé Sesllfalbft lecognm?(bby the synthetic machinery

of the cell, QMLtPJd%Qd gﬁn‘ﬁ%ﬁé hlgallngﬁfé }elaﬁreldllto &tfa@@%’%&:&ﬁf&tﬁﬁ&ﬁf)% otfgéén@ The phrases

OPefa“"elzB@mﬂ%lé 5. “’8‘@90"(‘@9‘9@) )‘“‘de‘rﬁ@sﬁiﬂt‘@‘i‘ah eqnirglo e et e ProRgter is in the correct
location an&&ffbnfaﬁélfﬁﬁ)'clafoh kd thparRESSAGding Otht gk paidudt kecon@dl IRMGA fdlymerase
bi ndi domai n. The DAB389 version contains the C
initiation a eépn?ssg’orrgﬁ]l% “6f DT with the DT portion of the fusion
[00191] Tfp omwsiten carhgiimée formaf tha peRicE Bit is paryllyapsosipied Fithp g s can be obtained

by 1solat1ngﬂtﬂﬂ5 EQFCJdﬁJgagduU&esr 16&%5%9%&& BElih s godn‘%@é@iﬁeﬁt or/%z[((ﬂluf@ efan®le, using
ot ner | N ands nave Sli e peen ne
recombinrg 8 . A& G OB RO Fo A S O DU B Spie L

[00192] Inathes entodineals, if incdutrnptatad slrat BirtehedyaptaBactilkbd gilined by positioning the coding
DNA segm%lq ﬁh&?th%&rﬁgpo?f a@&gmgzjﬁlt Q¢ g%téol'og(;lug' %‘r(ﬁgotzggAs LE'EH%, a recombinant or

SI'm I"ar approaches have . .
heterologous GypnIsiss i IBipSIeS PEECUIP £ RIoBtoRE fhatya Bt @pTfly ppesiasidethagygne in its natural
environmerd €SuEH promottd ShDiRclidprdiSotddd @rafilyeRsotiasd @fth bmer@eﬂdm&’oﬂ;ﬁdmoters
s S b o P S A e BT BT b oo

pertains to vectors containing a polynucleotlde
(nucleic acid, DNA) encoding a nodified DT variant or
a fusion protein thereof. [00188] The nucl eoti de and
pol ypepti de sequences for various genes have been
preV|oust dlsclosed and ‘can be found at

o o, o M o I L



enbodi nents, expression only includes transcription of

the nucleic acid, for exanple, to gener ate anti sense

(amlls,umlssi O 1901 Par. t | | arly use ct OPGT/HRE08/067682.
that are not Béﬁltr%l that e o[nﬁaglég ca:Tn((jF elflﬂltilsﬁqn&% ff:rﬁxét pé(Hxaﬂt%b or mutations that
increase, dqoaastemoaiteoéxptdmmDI\IA segnent, whether encoding a full
[00193] Prlnﬁ&grts Bmaper %&tﬁ]e dup& Itﬂé%%ﬂgsjsﬂg optfle ﬁﬂﬁl sleﬁgﬁenpﬁ%e cgl? tyFé,%rganism, or even

tioned under the ‘transcriptional control a
animal, are ﬁh@mﬁ)éqxpreﬁmnp'}"%f efpropoi¢rapd celldypg cgﬂhng@qqf@ﬁgrétein expression 1s
generally khd¥HQg EHoZeQﬂL siay id th€arbyhdtila £bi618&H Fon efaynpleDice Ehﬁbrﬁﬁ«l dt al., 91989),
incorporatelti ﬁt%rgin LIS errcfngé/ ?[trhea erté)&n(r(gtlie%?al(r:nh oyeJ% c)éh bg (goﬁgltunr(% otro dllrlcglf% e, ag' can be used under
the appropriaggpenditiony &l q:regd@htlfrvsmdregswhwﬁ@e nnh@dmvbd BNA sggméhu mebdas is advantageous
in the large! SEMG&JC%H RB2bmGiLH: fugjtems BERDRdek. hat the pronoter is in
correct. location and orientation in relation. to

{00194] Attlﬁaét e &Oéﬁlﬁlné‘dﬁr(ﬁm&%éfnﬁgﬂw g]{lctll(:ﬁlé tog@ﬁlgmbtlhﬁ fﬁlf&iltetf?f RNA synthesm The best
known exa@ple bf tis isRINAT DA yore blaSIEsomel’pkdnhoadrS le&ku@rhdl"ﬁewpﬁ(ﬁs&lch)ﬁb thd promoter for the
mammahani tEr?m deoer.\Olg(éltgdl% trangs}grﬁpetr ? Eheégosmé)ge? gc%re 51:83\/?{) {j}a?er épngs a dlscrete element
overlying t@sﬁta@éﬁe elf bejpsatio fies che pinge Pfslellﬂﬁtqnn g the 5 non-codin g

[00195] A&ﬁ%ﬁﬁ'ﬁ?&&)t& Q@ﬁ@rﬁéjreglﬂﬁé he aBRhicylon %atﬁ&ﬂﬂtleﬁhl SRGABNTySLally, these are
conbi nan ﬁgcl oni n

n a
ocated in g Sk GBS (P BBHAGEET O A EH- DN R GrYBLT £ GRGeters have been
shown to cahtgicfungieohl hiementndownShDF th staw bikeeas weliiithe ispaeint: B¢twedn prgmnoter elements

frequently & ﬂglﬁggi:f’g rh&@rtfu%ﬁgJ i@bfése@\%\{l %E@&&ﬁen‘é! Iré 1npe@te(9§1] rﬂ&gd R‘Xanve to one

tironin DNA segnment under contr ol
another. In SF tigprpia ﬁaﬁﬁpg b@weqq@fc@iméﬂr Slgglaigs cag e Fpﬁ{eéﬁed toAg) bp apagt before activity
begins to ahBre DBpen&ng &Cﬂi@bﬂoﬁﬂféf itQppeaR GaCiniviaga ldIi:ni@ﬁt@E@tfﬁfctld)rﬁeuher co-operatively
or inde enc{ | actv ) gans e%lrnt 0 a pronoter that is not normally
P 5% at’&d "W gene in its natural environnent.
{00196] Tl@@@hc@zrr@mﬂo@n glat;]a rmplnysddyeleonpeldbrptpression@f prathclle}c acid is not believed to be

critical, so ﬁﬁg&%(ﬂ @Ea%g)l%ttetlp@;sl?l@ he GG E1E6S ac1@ﬂlq{1&5rg9c€(p£mt ﬁfu§ where a human cell is
I sol ated from any other bacterial, vir eu argotl

rgeted, i frefgphl PERI R Moc B g F°d¢‘}gdﬁ%?’éﬁdE°?PéH’€nB§}n‘1€h‘é‘ gl of 2 promoter

that is capablk ofT&Iihg-eaﬁes\Ma i @ GO 414 B ITenbiEITy dpESRGIBMO0Y 8Rotiaigh@n@ude either a
turally occurring,” that is, containing

human or Vdafpfoﬁognce elements fromdifferent pronoters, or

[00197] Ingxnrestipmege Willdypically includesepolidenylagemsignal tgeffegt proper polyadenylation of the

transcript. ERRAES D 48 pol&&i@ﬂﬁﬁﬂon BeMtef klitvedto lﬁfc{'u%fat t'o\ﬂﬁl sMcc@isfuBprhactice of the
eSSi on 1N
venion, )Gt B HPEA e SHRIOHRY PO T PHBL R a1 G LBy fmi o e

SV40 polyallgylatiee sigal apidolmjioeme gmodthdetthone pplgadeuyidsion a_tgnad,wgmfeg]pnt and known to
function weﬂlkf? L%loﬂs t%)égtrc%ﬁss Aﬁg c&rﬁemy@a@éﬁe&@ QJl Llymm St éxgregm%ssgt{e is a terminator

he art of nolecul ar biol ogy, for exanple

sequence. Thew elsyiepfs 6861‘@61@? tognhancci rj}gg@)e levelf ﬁ@d? b‘nﬁpr&lz%a:aql]@fcélg}ﬁﬁ?ﬁ} the cassette into
other sequeﬁ@eﬁ erence. The pronoters en‘pl oyed can be constitutive,
[00198] A s Cp ci dc %nutlatlon i1%naga s(r:(i) ec% agehnte)nglﬁrlé? go\s 8 1@1%1)%rt1'rarelsgast1;%g ﬁpo 191? %ﬁ!é]@én%es These signals
include the AT ipiiatiradoNANG adiaven Seduenset Expgetoss aeivlatierakpet sispajs, including the
ATG initiatidd& ol B8y RE@loDe foQﬂiU@ 0Bt &ﬁmz[r? g@m thadM wcﬁﬂcplte&hlﬁ}%e ©dpable of

pept i des. #O 194 i % g P ng .
dcterminin S ap PG CreTE Y B H0d T OHIPHE 6t UF peFo g i "n-rame
with the regijngtiiaes obthe ddsiedy@ging sdqneawmtoenanytagsigfon bhihs eitige inkret. TAFAogenous
translational? ggﬁtrolqyg‘t}%l's AN ?1%109 O Eh%e kl@l%}(ll)a[agal%r ;E/%‘t-[lﬂhcb e efﬁH&Ey gisexpressmn
the pronoter tor the nmammalian term nal
may be enhgigeg hnitie inelgeiprigfiapprpRiiveT tepERIiqgE Rlaness GlemEs. pr oot er f or

[00199] It Isb@nt&\fﬂz@ed tH@t BolgfIpB&es csh Biicsiéi}ﬁis&dainﬁhmﬁﬁf seldaté& ploytiird gwHekten the proteins

can be co—e%é{?{s?td al? :ﬂ%gar{l«% %glffb%?e%lﬁ@gﬁa{l Ige roYlded:}% Erlm %lﬁﬁa% eaﬁ\éhats another selected protein.
Co-expressiop garl ttachi¢vee by eceuprefacipg gfe celf ‘anlstwou disting mesbmbinant vegtarsy pach bearing a
copy of eltI;E}/@f' tﬁ@t]eépxalvg b@%e Aﬁgrﬁatlvlz@ Q?s‘ir%@ b ddrdblHEnt v Edb:QEn RQsodsHlcted to include the

base pairs (bp) upstreamof the start site, although

nunber of pronoters have begg shown to contain

functional el ements downstream of the start site as .

wel | . The spaci ng between pronoter elenments

frequently |s fI eX| bl e, so that pronoter functl on |s

o . T 1 o, . o




[00197] In expression, one will typically include a
polyadenylation signal to effect proper
opaddey| ation of the transcript. The natureCDUS100€067682
coding Tegl‘ﬁﬂﬁl@é’&%‘rﬁ Fhétm"é%“ssYV]@‘Ff‘a‘f"“ ddheg e e’EPé‘fSFeé\Peifuf Bangiected vl e single vector. In
either event] e tehﬁ "&b&&ﬁl@&&ﬁlu hergih a6drd ©ehe@kpredddn of BBfleME p@B(s) Middheaimiér selected
.. .such gyence y be enployed. Polyadenyl ation signals
protein in the eaipe, rﬁco Lhtl)na ¢ cae{r’fzl not limted to the SV40
[00200] Aspe¢digrhanhe &lrmei‘ﬁnsm@mill' arghigecorhieindng\delseor hpsh ol atgamtenglpdto refer to a cell
into which Mxyﬁqglﬁ)ﬂ)@‘{ LeQihertt 'ogégi\l: sudQB Y BPNARY ¢ @R gnd@@lﬁg\@pﬂ'og:m has been introduced.
function well in varjous target ceF

Therefor, 3B REGHEICHY O LR B BN BRY CHar s s LB o aeksgipipa recombinantly
introduced éx®gdhotisADNA B@h@ht or ga@LEIeereddeis e elueralln ha/ingargesoir\genct Gitroduced

through the?;nmqgrﬁlé r%egérgtg?atnle (%Yl% ltnglut?qu%s% ?a@@b@}t@g%creg FlgN% g% ?elﬁ%lﬂ]c gene, and also
include gengypoifipred adipdent ta e PMOLT BN a?wallssescwﬁdbethﬁ@qnm%ler iptgduced gene.
[00201] To%&fn’eﬁ'a@%mt)ﬁl&ﬁ pbi %dﬁﬂdﬂ: Qhete ﬂioﬂh@ecﬁ&aﬂdﬁﬁﬁ%?m addd@fBee with the present
i ncl ude the AT |n|t|at|oq odon a J cent . :
invention one, \gcﬁxz gRare %?6@%18{} Yector MRt Gomprises 8 wi 8 % Imogll 15%l Iogm-enc:odmg nucleic
acid under thercdntrolli ofi gnet dyenore Ak Gnoters.t Tiodtring m cglog Gequena Yunderdgbe ¢optrdj@f” a promoter, one
positions thQ% %ﬁ&l Pﬁg% agélc% 9%1 191&1%&1@&3’ otﬁfllﬁaI &ahscklgtléngﬁea%ﬁtfg i Ianerally between about 1
e ca determning this and providin
and about 59 H@Cleﬁ)@ g%wrx)gtr@ ﬁg@ g 3'pP) thechosep propatsid b Frastrepyapromoter stimulates
transcrlptloh Bf thd: ENAQBd ﬁl@ﬁhﬁfds ERpEksidaof the Rndod@iecombahtiprétéie. Theadihe theaning of
rammbmatexresm e def {ed codi ng sequence to ensure
t'r°aRst Flon of*"the entire insert. The exogenous
[00202] Mmyatasdaai edmibesaorrveibibledd gpmetiust exprgssian ve¢ters carpinegibnappropriate nucleic

acids and ﬁ%&l&gna@h&nﬁflorﬁ%&fr@lse@l@nc@%ﬁ%ﬂﬁ; ﬂo(ﬁc}neua %ro@efuf b ?ﬁe@ﬁd/e ®beptide
expressi on nmaybe enh ance | usi o

expression By eRSEY PEP-TPEREE YT oo ka7 e BERon gy e ot lmitd o,
bacteria, sutt asiES calioint 8npabaltsedndtdrakd poh pepeptinagdeiscieasphlge DNA, plasmid DNA or cosmid
DNA expregsgone)éagrgssed with other selected proteins, wherein t he

elns can be co-expressed in the sanme cell or

[00203] Ce@t@ﬁéf@)ﬂ% afprpeacyntiohoster £ golasta BR Y, Hatoli dFP Pa dycofid’s E coli X 1776
(ATCC No aﬁ@i’)) 8¢ walblsect gdvprolel Hmbda%rcﬁa@ﬂﬁ)&s s&m&: R& mbﬂs ), bac1111 such as

Bacillus su?ﬂ@z&,&ﬁ% Ptﬂgﬁ%"te{f’g teglgge%ef %1315: ﬁrk% é;éornglﬁzgtypéumué* 6461yS 66%,\91% n?ﬁcgscergf and various

Pseudomonbdpedi@spect i ve DNA. Al ternatively, a single

[00204] In %&féﬁ\[}%ﬁa@rﬁl‘atv d&E L&Eanﬂ%}e&ﬁo&%%&ﬂ%ﬁ gﬁjentzég &h%lafé%n@ela%om species
009/ 01 /US2008/ codi ng_regi ons

compatible pvith ths hpH cejfare Wéd blrce{“eFtH? withythesqhasts fhg Vf:cﬁtgﬁ)rcbléarl y carries a replication site,

as well as n&)ﬂ@xﬁg&‘&@l&dcels Whick hde Sapabla Bﬁ}fr&\ﬁtﬁlﬁgphﬂhdtfpld d’e&:cﬁdnﬂg trénsfoaaddaklls. For

example, E Cé)%l is ofteltl garis oe ;h;uslﬁl gesnvgtrl]ve% 933%322( R %%r%iél%lgr VS Ia?rrgﬁ (jig E coli species.

PBR322 cogpihegensefprerpmendlin prdgetescrrlinpresipfencs alrﬁethlrseoe@vﬁm PRANTICENE Ifqr identifying

transformex{ Q82949 e plﬂ§ﬁ§i JPehe rﬂcrotn@l%lis&fdmi ph20 HutQR6 B6hiaid ijbe modified to

"reconpi nan ost ceII are intended t
contain,prpisgy O 0B Y it DHFHAL AT 5 GERBLET ENA SR EY
[00205] Inedditfp@ghagesSuectarsasntaniofMplicon agbqwetrcd Repehcagthe aprcgmgqthehagl the host
microorgan %G‘CQD LJ‘\ISE‘P%L{%ﬁs%mrIEW%&% glrc%nne%pcgll vﬂ&etfu%gh&s%l 1!*'0? e@aﬁnple the phage lambda

I st1 nguls from nat ur al y OCCUI‘I‘IﬁqH% ch
GEM™.-11apsy e ptilzethianaking 2 Feseghipihelifes Yeotor which easeé%'gaélﬁfaﬁehost cells, such as

E. coz,LE3§),NA segnent or gene Eng| neered cells are thus cells
[00206] Fu V n 9 (%B? nglu@ ceI Sfors tr Od Cf’h 98% z«hn \?%I?SXt Veaorlgafgr usQ In generating

glutathione |Srttansfdaﬂ=; €dSEDBNAble fusipa mtmqn@ f@}éﬁer pugifichtion and senaw@pruu@leav age. Other

suitable fusg)ﬁgﬁ!%nQQ% tﬁés‘é’%ﬁi B%gllaégs?dage Blgqlﬁtlrpﬁm Ble. nOt nat ural ly
sSsociated with the parti cuI ﬁp\y roduced

[00207] Pr‘[’fe‘ﬁ%fﬁt AOmes| FIRE: S LRGTET AT ChGY ‘3?5%515‘?0 ancligs fiedpetamase
(penicillinate)dickds€ghdaryptaplad (tip) pemoten sﬁem@r\mr@ms«/\m Hne tofoet cpmewdp ised, other
i nvention one woul d prepare an expression vector that
conprises a wild-type, or nodified protein-encoding
nucleic acid under the congfol of one or nore
pronoters. To bring a codi ng sequence "under the
control of' a pronoter, one positions the 5 end of
the transcrlptlon |n|t|at|on S|te of the

o o o o o e I




Baci | lus subtilis; and other enterobacteriaceae such
as Sal nonella typhinurium Serratia marcescens, and
WO 20000835 Pseudononas eci es. [002041 |n nePat/ $2008/067682
microbial pmng)éelrﬁ IHWQ/‘%@P Spgovc&rs(ifnélluﬁ}q?a alng %tfu 6ﬂncgwalgél%ﬁtnP8Fotge sequences have been
published, s@iling Heesofskilldhtha are todiznte vech ﬁmcnmasup etth elssmid oempat.i bl e
[00208] Tq‘g"f&ﬁvﬁﬁﬁdhaﬁsséon‘&e%hg AL GBS ESrdiln ?89&1:%8& an)gct%[ﬂai Bt RES8s E. coti, are
e vector ordinarily cafries replication
provided bygivyeof exeuplapainformationgp mcmblg@agéwé@goqmp@hn @n@ralcﬁxﬁ a¢pptation of which to
a partlcularQécoﬂlBiﬁyﬂt kg siph @@@ﬁl)(@ll 6e ﬁ@lwﬁ% h643 off £ill nARSHO r mi‘ d
is often %or ansf

002091 BEEFHE R TGk bl RS e SRR Char EOGR T PR afpmber of
suitable meHia, foodxamplp.dd3. 8¢ exppBRBRAT tlegerombingnt gmtﬁetsm:ﬁ)dm igdwpédc ¢-B.| bynadding IPTG
to the medlggrquy s%tglﬁxg“gylﬁéulb%nrt@;ﬁlgﬁeg%%em I\Ré’f%ullﬁfrﬁg khq %g’ctggsfyr a further period,

means denti f t ransf or med
generally oﬁreawa and4 TR R Eer“éb‘ieaP”eﬁ'le%\EYﬁeamé‘fgaﬁb‘rﬁ‘a?ﬁ% e togpragye residual

media. contain, or be nodified to contain, pronoters which
[00210] The%actet‘nal ceﬁs arer 0 gseed E;lr F%%gkaliycr rrgpat‘grallsrgcfeﬁ Elonq?go Irngesf%ncp centrifuged to

separate thw@meonosl)usmﬂw@p SAnd) gelkreqa!lhr@shfrm the gointrle eslll cy@mw@: ddustcppitifugation can

be perform&@ L@ld&QHﬂﬁtﬁdnplNﬁerWytdﬂa dch& if9sion b&l&ra%eﬁa%@@hﬁc%@d B€incorporation of
used as transform nget vectaors in _connectjon with these

sugars, suchpsspigrosepigio thr i) ad Cefiugfiany A EAHISSPEEMIM 11 may be
[00211] If the rdcbmBidlant prorikis ergpredserl @ctberipclngint badkea geisviecherin whnyGihstances, these can
I
be washed %%gbgfese%gag g%l%t%n%:%?t gé/? sﬂ%&g@%{?e c\‘égtlca:%ugl?té&:ﬁﬁigIpﬁﬁelnstheIPé%“blhzed in
solutions cq;@eqlwlggl( qOﬁgﬂr}y@m@t ofalrea (e. g_g%lg) or c&p@rop@g@ngsé&qh@ls guanfdg}e hydrochloride in

the presench &eremmg ag@rsa;ubm B- lgérwpaie{hhmer ISF T (damsmm e ( GST)

[00212] It 5 éﬁrg?rﬁfq?t%ﬂtﬁ%fh (Hp O%ngegsf)r(&xﬁeg dIlletE}lg) <§ scfr rem can be overexpressed,
i.e., expresgetl 0t inirerseddeelstrblase tontst atufdl expadssiot oselbaSush ovqumﬁannrvan be assessed by a
variety of n?e“Q)dg Iﬂﬁluldlng ?adu{ Mg dndfok Bmgﬂuﬁﬁsﬁaﬁ Pﬁ(v@vé?@%pl@zgmwt Ynethods are

used in reconmbi nant DNA construction include the
preferred, farexpugple, dhage wvolyige APY/PALCE RRG RIptein staining0x wegiom Pwlﬁ% dpiieayyd by

quantitative( dnﬁl@ées,ﬁﬁﬂfﬁéﬁ&fsﬂ&ije&ﬁc&ﬁﬁmm%f the rdsllasezeBdrdldt.espatifi¢ increase in the level of

nl 37 WO o
we s SRR B el P et B Mol ot sty v o
overexpresgiprs ey @ redadivaipitindpngd of z@apecsfmowpawssn whHerte mierngher prefeins produced by

the host Celpml @gt\;lgll,lgo@gggyences have been published, enabling

Pthe art tollglatethemfun.éi Ileyfu. .
(00213) By PO CHE TPt P o b e P PTG G QB & son potin
thereof in adf@mCitstlfgr ¢x@aadidi aidrtpolynalcetide ipp bobticdlli The expredsmeo tvertorafenerally have
one or morg I%glllﬁtfmrgr &fﬁ@n SS sgecteﬁ%ll ke biLof tlﬁ:rhgyt CQQQO peyuswr %ressmn which is

y In orrratlon on reconbi nant Broteln
operatwely;%me the gty Ruslegidsapaarnce thke cpragechlt ol PotPPIFRREE by tosegkilled in the art
that the desiRAlof e YkpRéssibR CRID bdﬂl&l@ﬁen& ¥PHRE Silc O as S tRIWIf tHe hbe cdNOWBE transformed,
the level ofI g rtesrs]tlr?)g gf Orf)tﬂ%éesned and {hh ?k ali'ﬁe exhr%g)sz (I)lg ctor?‘gésgrqbeé lherglg IcI nsbe introduced
OF - BXanpl'e; . "eont ai {He expression vector

into host celip pg(ydgm’prbtnina mycludfng &usiog mb@mnsﬁnco@@ by aqj}q@lclﬁ@;glp%‘as dp@rlbed herein (e.g., a
modified qumﬁusuln%rotg_ﬁeangﬁﬁﬁlﬁéy on of ther econt” nant protein

be i nduced, addi ng | PTG j}lﬂ‘i’;‘dl a or 1
(002141 ExpgEagy VERFRE Pt Bkt g i PRI JOn P prokaryotic
or eukaryotfdtellu Thaygtedetie obagit@e DA ghrerinsidefagnkaneric pfelrwcmw, kill the cell. Specifically, the

toxin blndsgo Ff Eua\!vtlu igtqu ?ed I%En&ah%ﬁ gnd%ﬂbo :eroﬁ A&:@c)rdmélp SF an oﬁly%(e @xpressed in

centr %at 1 Oon an
cukaryoric s Pefbafodi BN B thf1 GO I rRPR B Ak Y oot | g e rRigi Expr Pusic

30:262-274 (Y68 Phi0dt 28X AMPI. EhenbY268i13): 86858 @1H9BY) CRenGhil, Mol. Cell Biol., 5(12):3357-60

(59T G RO L OB SERR B G BBf . s

(1984)). In edlifioncompbii@i Bor ahiien wenit tcfeafian borrpeaed ibactped telsmed as £. coli
(Bishai et at rbd@drcteﬁsilrmb(tl !l)oﬁ§0 %ﬁb?ﬁy ngﬁlegﬁgnsl@ gfv@rptlo Wi QbeRR! lafPactivity of the types
are selectively enriched by incorporation of sugars,
such as sucrose, into the buygfer and centrifugati on at
a selective speed. [00211] If the reconbi nant protein
is expressed in the inclusion bodies, as is the case
|n ‘many |nstances these can be mashed |n any of



t he reconbi nant protein, polypeptide or peptide in
conparison to the level in natural cells is indicative
W@bRo0ov@BeXpressi on, as is rel ati ve abundanceCDiS100&067682
and levels of b@&prf)fe%se ﬁ)&rgﬁﬁg}btapca%lg ig (}?p?nélplgf,lp% ¢ %eaf/:fgé si4% pygsent in the engineered DT
toxophore. PlieGhteltSprpdsivil Lo drokryse ekﬂit&ssh)ﬁ piofizabohld asdtivedy 1@1pact MieSies@f DT fusion
: 0 . gel . [002 £ vect or s. vi ded
toxin produc(::eg rg%}slgasl 8t al. sugr 32%8&/ ({ . dgegreeﬁ (t:hg.g 1ns Tequis g %eavaclfge lf.e can%e nltered to modulate
the cell selef:tli}g'tiy@ﬁregﬂt@@téipsppn ppqﬁgpsegﬁs qnwsgne[d@lpam;lgty tleayptecsite gqutants could be in VLS-

modified to%ﬂﬁf)r@§§}'o%n of aI: hécPlMRAUES BRbI74E995) Rrd3Q Stal CRbekt ImMRE, 62(2):333-40
ressi on vectors ene ave
(1994 ValliagFlag S} ot i ad > buatiel NmeRB et Ebriopg21as 2o0s)

Alternativelp 0Bt expeskdia vectol@n tis eghsdribed axprasdsddonyirahi C h IS
& BrobRed 26
[00215] Thggl%gee?g%l gclsag d)l fugﬁe gro 1% {)% ea %gi'ryée{'g Ivgltmgegtf% OS % Qﬁ)%lyfxgc eotides to cells,
tissue, or a pmip e‘oraqxrresswﬁe&or F’F?@P%fe%,?‘é)‘?%‘?"tldﬁ BT %fst%q REpReRfdeepjfon can be
administere@ alffheﬂBBeﬂl@@r Q_;Bteﬁﬁ-é@llfy ﬁla%E&rd‘éhﬁeﬁy \tehﬁlechﬁbdlﬁnﬂxﬁlctﬁ be&l uii@sd viral or non-viral
celbl .to be trans nF eve essi on of .

vector appr o 1 "HE0) Pl "RHAY HEPIT I T T o RO B - iRegpicd ving
endogenousgemionaliseck qumqgnusqwmcbas ifrpresdunoéthe codmgoedrosdte i evd gn beeither

constitutive Q)E fé@ﬁi&@d %Q h@érﬁ!@n 1nblﬂ&és ggdenﬂh\feﬂﬁ\legﬁle?ga‘ﬁhﬁé %xpr@égﬁxg qﬁ@ontemplated
nucl eot1 des as describ herei n (e.

polynucleotﬁ%wnflpéag Yirpl gictoss- For erqpanle IQIQ;S’FCE){‘I qeﬁelorgﬁ d S}(sﬁegl qniqu(él)mg PG13 packaging
cells produ&{e@&zﬂaﬂl arE&ﬁb&ﬁﬁés(tﬁrr)ﬁﬁgli DT Sragiadnt BeicklBfls gned célbind p}‘owd_es a method for
using DT aseco gﬁc’efc’n!. ato sﬂlcpdfe ve‘r::lctor}qD 1Ia£ !:te? JDV mgl 621 4?%4{3%? 4%) Pr otein in

pr oka or eukaryo it cel nce of a
[00216} Exgieprgd BTDmtag@ned P paoteipkan potested f@e!hrir ﬁv@moaalklptmﬂytl‘ﬁ@hods for

testing DT &:ﬁlﬂty aregpﬁphfok’v?@{ thy zlart thleexaltn@lg Ithe VLG Rl 2 lﬁ{-:mﬁthhtmm fuSion proteins
ure nslt a Il
can b s AT W s TR LR it BB EhepP G R BACLL ap g o DT-fsion

proteins carCiel tésg:d Wy tha rivogitfandetasehsshyddstribed inExmoplk dripe cytpegiognef Ddtvariants or
g t..ah Proteln Expr Purif,

oo By T8 Sy B 791 S, P

[00217] The 618663323)1’?8‘@55‘1 %SO(pltg/ggz); Pur(quéﬁm@ n pé:ﬁferred Wpodn@}tq s@ptaqmally purified,

polypeptide® é)&)@sseaaaﬁ 6L or pdR&D)he nitoBALIedribad herelrSQHaﬁenﬁXﬂuhﬁMTas used herein, is

intended to %ﬁft to ﬁﬁr&em ceﬁlts}%&%(%%mg ?a?gf n)? Irlllgll}’]IrI]l aa 861 3. or %econé Imant host cells,

wherein at Ipastiorfe ipelgpdpiidais peiffed & anp dggr@trelpmyeﬁmmr@@ﬁallg@htam’eble state, i.e., relative to its

purity Wlthﬁ)é RéEfB? @)gra!:tnA é[‘fﬁeﬁrplo epBfd tlh§e1%H:Qiﬂo AFerkro a%ld'-type(cgﬁﬁbﬁ'ed polypeptide
al. eri ol 169(11): 5140- 51 (1987)).

free ﬁomth@é’i‘\‘%‘i"ﬂ‘é?‘éﬂ ‘@HC}K léna&wlé’r?cf%s t he expression and activity

[00218] Whire théiRrrh YquBSantid B pAGhaT) GO 1s 1] 33411 R/t JS2B 41060716 SDicatd specific

polypeptide Jgrms (Sfe g:{] orl?:gnsaé]ongﬁ%i‘ &1?§om %)S(IP[)I§ §l§clhgg$0é1§g‘%m% Iai)(ﬁlt ﬁ(?% of the proteins in the

composmole(pfgpqq@étr o e@irodlmggwhw‘f@tlallwpgnﬁqqlrpg{yeep@gﬁwélscgps@ﬁn%%rg than about 60%,

about 70%, Bb&Ak SRS, %b&?ﬁ P62 S5 b 05 P! Bbiitl 989G Wed nﬁ&gﬁﬁﬂe\f)@i}ryeﬁtlﬂ&aﬁﬂle composition.

[06219] A %ciqypegtéc{ﬁ IBI}aéls ( 11155?3 OlflOLflggetnﬁl‘é’q')éf.é 81‘213188 ‘io etprft\s%ﬁ;% énVF%a)ﬁ mea{ls that the

polypeptidedlasaleed ef mirityevteanthdelpeptale édsubsrnha bufiea frem otligeprotink and biological

component§ ?J)r%saﬂ]}}{é ta¥)u1‘i)t‘fled gﬁb‘épﬁl%lll 'f'tg'ﬁ erkuﬁfcgtlt%} fRrof bt‘her'p?otem components so that
envi si ongd t hat 'such cl eavage site mitants could be in

degradative\gpagencifg gp PeRfTP®Ephor es (Gordon et al ., Infect | nmmun,

[00220] VaBid{sInctihds for (a9 ing thealegledof@tirifidation df Ipﬁl@ﬁdpndldmwﬂnbe known to those of skill

. . 6. 333-4 1994).: Val | [ . | ) . .
in e in i 02 syl Yy SN B Bl oL b B o iy o
fraction, or 15(32‘561?3 the 1rgbeg of pobpantides witljin efravion Ryedelcleqraphogssisr essi on

[00221] To\iﬁﬁféﬁ"deﬁﬁﬁ p&?pe‘bﬁ@r@ﬁd‘tﬁrg%g redbifbibdnBebsipadifsh c'oﬂlpl\ﬂlﬁgr #least some specific
1 The gresent plication f rther

polspeptdeq B Fopy ) EFEETY PUHB A TDEP Y P PR (e Qg e on I
addition to theseG&hhigyes déscsigd & de@iil hareinmdaioal vakions Gd)cptedgmumultﬁdﬁ‘ for use in protein
punﬁcatlon%ﬁlgplvgl krfdwh QCI %&Q %]F 9 frx% alc"teﬂ%gﬂﬁaucgf fol: g(grn fe e}ﬁ&%tanon with ammonium
nvention can m ni st er el ther locally or

systen1ca||y in a gene deliygry vehicle. These

constructs can utilize viral or non-viral vector

approaches in in vivo or ex vivo nodality. Expression

of such codlng sequences can be |nduced u3|ng

o o o o oy o o s e s




pol ypepti des expressed using one or nore of the
nmet hods descri bed herein. The term "purified" as used

sulfate, Pbﬂé?ﬁ%ggg %I%ﬁhe lﬁcg 81 léste}ggt{ dgnqrﬂfergt}eﬂrnn}gﬁ%d%gcﬁ)gr% g‘aglgllgflcﬁlrglsn%{ggrgﬁgsgteps such
as ion exchirn@e @alfilnaioh, reest phat, lhgdroxyidpetiteilevtinbffingasitl odaeaffinity chromatography
steps; 1soel&91c¥”9c%? F% %gl ehe%trﬁ;lﬁéﬁeglé %gd éognbﬁﬁ’xong gggu@lfegfd?){t}%! t!eMl?nqt'ile its

[00222] Armt'he; qx?mp\],p tsﬁhquualﬁgzé]pp of aaslpeceg@ﬁ frl.ﬁ@‘t ﬁrotp}nryﬁpg # $psejfic binding partner. Such

purlﬁcatlonﬂﬁgtﬁbﬂﬁ:ﬁt: tfl8nd ik ele@ftoh Emaps@ntitfettich dr&vids WNiAdSEdidéﬁ)&s € the specific

peptid free fromth nvi ron
prteins, anion R AIO B4 (PG MBI T VRBP L CHE 4P o generaton of
specific protegrugistathivhe Straysfapase fusio diotdirg em@dpn inl# solinerid|isolagibeto Homogeneity using
affinity cm&gz{w&)ll& l)lp Qut‘aﬁhoﬂ@ 5%%'905& Qlethec'&ﬁgrlattdn%f a B&&}M&ﬁ&% lta%%n ftthNT%r C-terminus of

] Or comnponen he conposi tion such as
the protein, eechglpq;eﬂ%ﬁnr ]ﬁ@lﬁ&’ﬁ]@a PmW/{) %ﬁmtyﬁémﬁ)ﬁ@gréplwsﬁiﬁﬁevteh glven many DNA and proteins
are known, GDlﬂﬂaﬁllﬁdnﬁfleinﬁld apleied hsﬂn@ﬁemeﬁm AedBBYEd he@in, any purification method can now
be employegubst antially purified polypeptide will constitute
nore than about 60% about 70% about 80% about 90%
[00223] Thatsairo 98] radyiemengB9bhthy pobspentidprlways be priwidgsiah Yhois projtaparitied state.

Indeed, it 1sI c@ntta 2EPIPAS Edb@t@ntmll{z QLQ%%@ Qolﬁ)epﬁdey RERh hid QortehRless efiriched in the desired
purified to tltgIe nei t lied to the

protein con}pﬂ%técwf Irﬂﬁtwe rtfbtﬂﬁga ﬁl&{atet %gl haﬁ%lrt elﬁfl?ralgl eﬁrggdlglegtég’gﬁlpmldes exhibiting a
lower degrep Wf tetayivafugifieativh maphdvy pdphtaghe in tstalsudastranf pradeinyprddn@eor in maintaining the
activity OfJnreg L géﬂe&elgr oteins and bi ol ogi cal conponents. For

e a purified polypeptlde will often be
[00224] Pr%‘feri |herreem 4 Jethqddfar ipgkingiafEMPSHIOR EPTRPTEBNBNROAIRICIE 2pvRger comprising a

polynucleoﬁj(ﬁgﬂﬁiﬁ@hdoﬂ& SRGBEAE Hsg'u%aﬂ aldfio RAA EQLEREof S-Emms 4-147 ora

polypeptide {(1}1? f'l % ac{rm In%)heoo fsucfﬁ\ 6’?‘“@@% 198y égci @f?a}usqxg%s%t%%o \me;{glde tto be eXé)res]sed in a host
cell comprigikg dald ve¢tpr. {linenegnodimet; agt&ptnpgqiticm[pgodpq:eggbe pichdinrsthod.syherin said

COInpOSlthII ﬂﬁ%@edﬁ&glb%ﬁg axfstRl'i't? %!EHQL eascﬁﬁteﬁéomeﬁz;llest(ﬁ@V%@?&jntpiaﬁd toaDT
protein activit fraction, or assessing

t he
molecule hf{gBGrGHc SEPAUD P08 APC RO ERPSH iy mgegd for making s
compositioRtdRipkisioR MHIcestrBeting @Q&)&ﬂ: ﬂ:oﬁﬁﬁlsﬁlg hipblymalededi whixth encodes a toxin having at
least one T-ge(oﬂn%lﬁgééitnlhogﬁlc?t?dnnaantd#b) chlﬁ}eng ng g&?{? %P&Q& Fe &g%&?%{lell a%\r/%IISt crll comprising said
vector. In dye exybyigliraant, edommsfﬂpamoﬂ@ndby wph 2 meth@cﬁmfeﬂ%w tosings BT hiyone

embodlmen@ qrg@l‘ﬂﬂﬁﬂﬂﬁ proﬁ&% Bpﬁlcﬁ; PHPASA, Wh&Bin silﬂ] corﬂ:ﬁl)glhl)ﬂ 1R a beudel @fBunogenicity

chni ques_ descr | i bel ow, vari ous
compared t?)f HEF“"?%EIHH?V e%"lﬁ?‘ieé’gﬁgg %NO ﬁ) prot ei n

[00225] Prpwideldfhereimtid aonnetmd fbr loskings rhodln“wd\mut lpvinh @ sual irskirogerigity compared to an
unmod1ﬁedtt£1§rh @%%tﬁ?cﬁ%%phﬁﬁ%g Opo(gf?{a)l)l%%{sm% /‘%ES %dé)gﬁnhﬁﬁ_/é Plhcleic acid sequence
encoding a &pfinf @idanoddiedidiphtheria 1958 FeaPrisig adiphthprigtaxip Pavﬂﬂg A é‘&’tn" acid sequence as
recited in SQQ NB.NG: atwit@Rne §rahdrOMBido yd ﬁ&ﬁﬁd’a'ticﬁﬂsl gl&idirf.) Rherein at least one amino acid
mod1ﬁcat10f1 1sI r{la?ig %V?tglﬁaq{](}eé{}e ?cygg asc&J wﬂerela modlf %na t"%gll(l;’f‘ﬁ Cﬁrtotoxicity
comparablegt$ it wrintodifiad dlpbthﬁerw)arf fancmbi gﬂuem sewwpbg?paéw'be Stnsgsaed in a host cell
Compnsmg k596l.eetri c focusing; gel eI ectr ophor esi s; and

onbi nati ons of such and her t ni 00222
(002261 FugfesPRB BB Iod NS arTE o AT B i et e a reduced
immunogerfidity iafdrefhiced Bihdingigkinigy @ hepaciadduler didodielpyeoPattiiesC) cBupdied to an
unmod1ﬁedgﬁghlche111§t%£1h\/sgrc]l{i@egﬁgg %{Sg)é qﬁg%’\k@? g{ E%%Elgzéﬁ% % xr/ec’{%% cJ'ntx})%smg a nucleic acid
sequence engpding § medifigsidintieriy toxﬁn?ldffﬂféjilf&ﬁ db’hﬂj‘ﬁreﬁ tFEip EpTisEg f fightheria toxin having

an amino adi®{ef@lc LA Recitein BEQRDAGS: |2(3)€ QOO With dhe bBSméns elli’ﬂihl) adidl ﬁﬁdlhyatlons therein,
wnern RSSO0 B P bk L Bl OB ot s e
selected froartble grewpl cahdisting bﬁrei’mblm'g@,r?@ril)ﬁn@%%r@fz Oﬁ$EQ H—P NQ: 2 or 200, within a B-cell
epitope, or gd?ﬁb%ﬁdrﬁ g{e?egh Yan@ Q/hglﬂﬂtsﬁ& mo@ﬁgd APAAR Eoxfihal gﬁotoxwlty comparable to an

generation of a polyhistidine tag on the N

C-termnus of the protein,4and subsequent

purification using N -affi ni ty chromat ography.

However, given nmany DNA and proteins are known, or

nay be |dent|f| ed and an‘pl | fied u3| ng the rret hods

o - . -




nol ecul e having a sequence of SEQ ID NO 2 or 200.
Further provided herein is a nethod for making a
084885 ON conpr|3|ng g constructing a_ veedDUS2008/067682
“mn"d‘ﬁedé’mﬂl%‘ioﬂ@ agd Ic%ﬁé PGPSR PF HREHEEE adott 61| spmprising said vector.
In one non-hiiting gxagdple, 4 adifiedWies (Joe(y) mepf dad pEa ﬂiﬁdiﬁéaltlﬁxaitlpﬁﬂt;on&ﬂ)ihat isa
sing .sai d pol yp 1o he . S t

substltutlon ol?x/ or ?H agmno amd rquE}% sc\:q/gct(t:ed%rom 1mon% TTE o%%\?fe’ll"ﬁ?\’ &}( IBOﬁ Q.D,N,K,R,
G,Landa @@chﬁ@mr vmﬁnal pm@'d aeié fomylablgdhpng Wﬂre@h@dnqm@fttém At nowélon D/Eis a

substitutiontd® BV by & akilno 2l rONRe seﬂé&@@‘ﬂoﬁﬁ%n A SHPOSLLE, @M, G, T W,Y,P,H, Q,N,

uced by such a netho mherel ai d co
K,Randa ﬁxg@g eéi qr élalt%g am]mﬁﬁﬂﬁgg g yIn oecb qﬁ’?hélafn% 6n18ngl%ﬁatlon at position (y) is a
substitution'by LG 0] B, ha@i V. &, PehLiR 0; ©, Bf K,SEQ, LV, MAd a Rodificd2D Ouusual amino acid
from Table1 002251 Provi ded herein is a method for naklng a
nodi fied toxin having a reduced i nmunogenicity
[00227] Urgnaﬂq,ﬁigii gightheyiagexins AnbAYe-fiPesdamrisi2A amgla i2¢id prapgsgef SEQ ID NO: 2, 200 or an

ammoamd@@makésmmgo&hﬂsserhmﬁ;40&) constructlng a vector

conpri sin C odi .
[00228] Baggﬁ% awf)%ha.r? P@atoalflsp(%teﬁ 8?1} aén E Hﬁrzig Ictﬁlbns gge d‘é p]ﬁ{]% chaiing. The B chain
carries bothtagxil-hintiay ragyn dwhaeiepaptady dtes empb@mt@lza@ and eigintleatipmreSER which

facilitates tlle@nsléQon éf t}% AQhQﬁ‘@ucﬁ’l&h P LR mBRhOG aft Gdid liIﬁcllérQ,% Fé}ﬂﬁent into the cytosol.
rein, wherein at | east one amno acid i cation

The A Challil gleqﬂaa%thweglwftﬁ incompogatipy. F@brpflblbeé in iyoqthe laand larlufl tgzéﬂl are coupled in such a
way as to rdifli stabedvidlie ph;klhgfhk(ﬂlg]i i blvodasant yidahetisb@b ind yeh@mnaie afithia the target cell
so that the t%)?lc g@m(l)'lﬁncqg € {eiegs%d ?nlt(p tgxg h exsof;:lle{ége):e(\! p 1t g%ﬁ ggs%rabgegﬁfrh Qgharmacologic
standpoint fe @wphoy e ﬁ@alé‘faﬁ replgeglepotsiblet 2%@%? piagfes@perionigiqbiplogical response.

One can, thhd) Qésh‘gﬁ) eﬂqp[@tsﬁ@ldar f\%alﬂ'ﬁéﬁna& vehidhOAi1 t)ioeﬂe eH B AR:h& cellular response. To
havi n duce eni cjt

" 0 and re
uis o, o P o RS ek OO B M g e, s
truncated A(chiilvE:@)be copfogedea fitsion arvteing munapdortianee wilh thh tinbadientsgiescnibed herein.
[00229] Al%ﬂ{agv B&qgayqﬁﬂpﬁalt &E Q;q:ht;;al%n §f @&n@)ﬁnant(lﬁ}A &Qﬂq%io"gy E)tth@tgxﬂ moiety may

tOI‘ rising a nucleic acid sequence encodi n
provide addyeseifpresdi Rsliid h’é%’ﬁlﬁal{y@ﬁﬁ“ﬁ Dishes goviberncloat waf preArpaay Cxpressed, i
now posmbte@didéhtffﬁimrpkc@hrﬂ Gmalicel bm&h@ﬁd Aribi@ pbplideaviidhCheveathelas¥leXiabit an appropriate

toxin actlvr%rhlglorg?ve?n;ﬁ?e nch% f; ]8{' ggsl ntaxgv mgtal c#one%llogvrs] é t Hélcanon o(f-‘)snevt\flrecl:}ed mutagene31s
through whigh ohee@as teadibearmemod speded farddli A Flain, fowin-desvadmesided atnﬁ |0b¢ala addltlonal

useful moietiz<tB1 dse bR Eon WihlthM ﬂ?es@;ﬂly(cfé%%éﬁ)coﬁ@&dnﬁs bﬂc@d&ﬁgéc@ these moieties can
sel ected fromthe group cansi st i ng 9 resi dues

be mutated frgpradpeeitgindGhioseg 2 SHAuSEEPI pe™ SEShS dawgﬁs.aﬁwgy and/or other
effects of suBh €@jutncesaebdribpthercin ordaorai toahé¢ aisBilltihéxe @df , and wherein

I { methods and a
o S | B S R5 DHIOHLT B s
non- dlphtherrlﬁm@n P@lwp@iepwhqﬁ@fl paidl nopx diphthegia drxirolpeariide Hgeledgdfrom among an
antibody orQQﬂlg\éﬂ-@ﬁmng @afRenbBeRNPEES IE, I, &L-RAS 4, nes IL-6ompr, (1S§,NQ-9, IL-10, IL-

11, IL-12, I@ﬁlé, VegﬁE{ ny]JI%{Iﬁ:Fy 120&[1;1 brEsIF' glgg lo\ﬁE%lia E"fgrg: Esi?&g TGF, and a

cell- blndlng po)‘tld_nh}mreolf dn agne egbbdimedtuthe om- cmfhth@'n@toxin pbyp@ndglm foroexaoplel 1L-2 or a cell

binding porﬁg‘nsﬂhgyﬁ' ﬁ‘%cﬁgﬂi @ﬂdeExQé}l‘tsaﬂiKP ﬁgloﬁ‘pm%m (E’toxEn fugher MmpTlses\M leyst another agent.
Q R, nd a npdi f or _unusual

Such an ascahiange AEPHNT BT TS rnélugmg BHEPoGHBIS aél%a“}efeff&%?f (ffrapgatic moiety) or
reporter mof0Sik {a detectb¥lElabd) & desHbSitelsbwitertitredf. D/ E by an am no
acid residue selected fromanong A, S, E I, V, L, F,
IX. DEJEGTAR.E LABBLSY, P, H Q N, K R and a nodified or
[00231] T B%§éﬁ@inv&%lp19m@8és%sﬁd’n%tf%@s@l ﬁnsl: taréepe}@tgfes esﬂapagl ﬁﬁ)ggs' exﬁressed ona

fication at OSItIOﬂ( is a su StItUtIO
diseased tlsFue oca dlmaseﬁausgg cqr (e\&; IIrZ rggeptp{s oEcan@r Céls) I{p ceKaln Rmbgy mi:_nts the fusion
protein comyrised B dloalﬁﬁd)ﬂﬂ“fdhﬁﬂbeﬁﬂleﬂdiﬂl.lﬁldﬂier @fifolineas ktd fusidn@atelabirt@er komprises a
ifie phtheria t have éﬁq 1

second ager[toé)zlgim ag r%:angbrfc1 anrg(gea%dle ¥ glga: echChea(s) )O(IJPP%E%%F 6 %& &r, Mo %618 or a detectable
label. Reporjer naxheculasmrmlya@qkdy y@q@@n@e dg@ct@n)gﬂng) PIEASERY - @E@qnanmnples of reporter

4-147. [002281 Bacterial ang;plant hol otoxins often

contain two disulfide-bonded chains, the A and B

chains. The B chain carries both a cell-binding

reglon (mhose receptor |s often uncharacterlzed) and a

. r = - . " .



[002291 Alternatively, one may find that the

application of reconbinant DNA technol ogy to the toxin

woiehyssemy provide additional benefits, |n thet/US2008/067682
molecules yhigh }@Qe esit Fcyqugettaq topolyrentides inrhide prrames ragﬁ)g\aelgt gptens, fluorescent labels,
phosphoresEd:ﬁCﬁiﬂf%dfs'i,rﬁhlsr)hh&ﬁﬁﬁkrs&ﬁﬁﬁdlecuﬂds dhﬁ)moﬁﬁbﬁbspmﬁﬁie%ﬂ nidlecules, photoaffinity
molecules, ccgoer?é frycl%sw(])r 1i9h spsaur;:l?%sﬁbe . 1 Lied ar}])leg e?s 1nc u gcé)/ngprour?‘ s:and/or elements that
can be dete;tgj(cﬂqq tadeii spetific fultsiond weapertiedy @dfqghenp@b{ha@meh@gs thewse of which allows
the polype}}ﬁﬁceﬁ \ﬁlhc@'i'l%? aﬁl alttQW@d ttotB@ déi&)@e!d' Sidfok Qﬂh&fqua?dt&@i @hdsged. E/ﬂny appropriate

mut agenesi s hr ough whi one .can readi |y prepare

detectable (gez],ggjéhaqmétf a -‘m(ﬂmclﬂ eﬁrt 215658 r?FﬂH)gf fo{/ @alr b@ﬁ}ﬂl%g} pghraeptldes (see, fore.g.,
U.S. Pat. Nodb 6 82 12 3adel938i9a R ahd 4,4%56509] eatiDinédrp@sed l@reinipaefeftnce). The imaging moieties
e ﬁhﬂg ) .
used can be %Qﬁﬁg%éﬁ {gm radgm(t,tnﬁ 158{05%6%{%g%%§§n —ﬁet%%{%?sé%%%%es, X—.ray 1@glng.
Molecules onigiingazide gions caxHicersadgo frmeelplsatboathi tp Projeins shrpebrtsetye nitrene

1ntermed1ateg—tﬁlt aggeﬁiﬁﬁaﬂjyﬂ@v dedhbivl diavangd ilg)ﬁ (IQ)HB% Hal@fz fi 9853-) Sn Qimcular 2- and 8-
uen es | bed here

des
azido analogl‘las Pf puir oté(]lcts gav[: %Effé‘éef aﬁ’Flb %tad é;/}é) ogfoﬁes tg 1 gntff& g‘f%%’“de binding
proteins in pndd el nxtmom(ﬁDwms BoHaeyth7f Atbertoriepdit h¥85). dh¢ Dryandh 8-azdiendglgotides have
also been uscelci‘%@mm&fggtﬁie %qumg dmﬂzgﬁls of ghﬂjﬁ%rﬁﬁft&ﬁ (kﬂﬁ(‘)d’ﬁ epﬁl X@&@Pking €val., 1989; and

wherein said non- di phtheria toxin polypeptide is

Iﬂmhhﬁe@%l%@?kﬁdF?ﬁﬁﬂﬁﬁﬁh@ﬂaﬁpmﬁﬁPﬂﬁﬁGymﬁr ant i gen- bi ndi ng

X. C?MPg’rg?Tn‘tE’t &%‘ﬁ%gmlﬁggié’lllhﬁ%l LI L- lﬁ 3| Ll- &2,4 | lLng

[00232] Eab]h_eﬂtldq cohipelitﬁe ddsédibad hdrédryan be @dd@SEgor@o@Sﬁ; widn CSEbineldNFith an acceptable

carrier or e nt. Frﬁ-h:r 0s1t%ll:1g:re uggl_- for Wtr@ana%ls Lr t@f z[h%ﬁlgra%}{ ﬁ)lagﬁb_]ect in vivo or ex
ereo I n"one I ment, the non-di phtheria toxin

vivo for tre?i’@ﬂ?ﬁ‘é’ﬂﬂq Wéhtf“%‘,ilsqi‘tﬁ?d WERAME, IL-2 or a cell binding

[00233] Tlﬁlﬁ)ﬁﬁahﬁd&eﬁtiﬁﬁrceﬁﬁosmbﬁk @GR Edririae, @fﬂhﬂdﬂoﬂ‘&fﬁcﬁve mﬁeilécntﬁipﬁaﬂmaceuncally

acceptable %é Ipent, Qar%:L Cttﬁﬁ)f)ér E}ablllilzre% (I;]reorther glgtgrrlzllss \g %l kno]vn ?oatﬁosc lel(l)etd 18 The art. Such

an a
materials sliopid|bg dpmtgxic bust chdld ntiinterfoeivitiothe ificdop afsbe e D& o GFhe precise nature

of the came(rtohetﬁapre%mqwrr@e&ka/an BE roule@PAIifiL AR ecul e (a
det ect abl e Iabel) descrlbed el sewhere h

100234] Phoecei A faEmY ABIE SR028 1 IOTRE R EERAE oh P entied b the et
described hﬂkm\bhld&Sprépd&d Gt storagé By Mikirg@led picttin hatigake depirddalpgss of pudty with optional
physmloglcalsl'y ach ‘ia%g c§rr1g PL& é%\%g T s[?abigflzelr%j tkc’eg%%?o% stthci'ﬁMceeu&,ral & iences 16th edition,

e causl n eceptors on cancer
Osol, A. Ecg é1|95@) in thefogna pf lamrhﬂen%@d?%wp%ortah@OFsLﬁelua?fls Pprcertaiqrcarriers, excipients,

or stabilizefs QfHthtSﬁ@ to@eJﬁﬁgit; dt ﬁfé dbiheAQsE Ednbadadvas &hfloyek) rhn@tnbﬁﬂe buffers such as

phosphate, §18€8er?85r§t gr?fgamgﬁcgﬁs xﬁlogg%rﬁ tlgéchgchrﬁggarég eur: a (g %}él e 1on1ne preservatives (such
as octadecyhidinehylbenerd hmmgpiuh ghlogdeahgrhmsthaniynegderide; rbemlkemulklehlendeabenzethomum
chloride; pk@ﬁ(}le&l‘fﬁw l%nZ)Jl Qipcﬁlol al@%fa‘t)&{s smlag&%ﬁ%r ﬁx‘lgﬁyl ?Qf){beﬁm&a@g%l resorcinol;

can det ect ed usi ng an ass
cyclohexangl é—ﬁfﬂt@gl 6lfd TP éﬁfﬂll’ lopv mclﬂicuvbw%]@élleﬁf%gggout 10 re51dues) polypeptldes proteins,

such as sendlbidDa %Bﬁﬁl67ﬁﬁﬁmoglﬁﬂnﬁlﬁu hedopidilicapllymars sudh@e polyvinylpyrrolidone; amino
acids such é:s § ajcm? tlu%?ml%eo ﬁ galia 1Ree % ? Frééngneeh%%{sﬁ% Z%%g‘accharldes disaccharides, and
other carbobm@hmtéseehpoaqnh@eeﬁeeg dexstirsnitielafinereeretieh #roildcA magars such as

sucrose, mantitd? TRRIQE 8SsortitdTsNEBERRE cotPkLH B8h asRR3hdidl Bbrhplexes (e.g., Zn-protein

I S R O TR

[00235] Trelf@mBlhatisn debraibed leatn dae allet@eiiedord then b dtiei comgpad S negessary for the
particular ntdﬁcgg(;d R4 ltrezggcp %‘%EI‘I Ih(?lls,cule@ qu/ s&lfabgfl'f)?em:nq ﬂ'J comb1nat1on in amounts that are effective
aracteristics, use of whi'ch all t he
for the purpggs] itedsti de t o whi ch they are attached to be detect ed,
[00236] A@EﬂdWcafriéfstaE@ﬁyﬂd\la@&ailli' h&€pthtlle Wi aﬁﬁdustehﬂl’])ﬁtlﬁpﬂfdﬁﬁﬁlh #e@herapeutic
properties oq?he%gr%?cg l % vs #h/m gfkﬂ% t 1s en&l&?}" nJE %tcce %YQ cztmers axied. tf? 1r fo uZaémns are and
generally d¢sgyibed | g for exaghp§, Rﬁamgtom\mégrngge@@’l Q@@ces41@13@dlgqu ed énﬁennaro, Mack
4,472,509, each incorporated,herein by reference). The
i magi ng noi eties used can be paramagnetic ions;
radi oactive isotopes; fluorochromes; NWVR-detectable
substanceS' X—ray |nag|ng Nblecules contalnlng azi do

g, I M




accept abl e excipient, carrier, buffer, stabilizer or
other materials well known to those skilled in the
wa@redoo/o5siseh materials shoul d be non-toxi ¢ and BODURZH08/067682
Publishing ot Ez}sﬁf),et’r/if b‘)pg) @AHT ﬁ(ert'nﬁléryé:fufqe{:lé Bg,ysgfogpﬁléalg@t Tl‘;é)hrase ‘pharmaceutically
acceptable ¢alf@i’ Eedluediltherefﬁhﬁeam eqﬂiaﬁﬂcmbd]llyacdaﬁtamhﬁlaieﬁzﬂ,r dofposition®t fiifcle, such as a
liquid or so%élgeé Zfﬁu excn%l%ng u P%l'g l(())p ?ntgzlr;]presmlﬂ% onllflglt gﬁeélalé glﬁgy(?f Slfsl trc]azyrra‘ytmg(%)l;J transporting the

subject comppyide fram gife aimingstration siteofgpne organ, amqrtg)@drythe peltyntojah¢they ofggn, or portion of
the body, of il %n WMscay sHeSE EhdQdrREME Pe ‘%@J&p@ﬁe Pif, @RAERE of tREng compatible with the

other 1ngrec§ 6'?11\{1?’[%1%(1{% \mtatlt'}ﬁ]u ' Olttog%sglpjga\éclhg/ (in‘é)F gsgalg?e?&ﬁtes}ed Nor should an

acceptable QOitee plted ile @pecHic nEtvitg pf tbe(mbpme:nmsoumis Etealyildry gagniegs and excipients have been
ided 1§ Ran gg[elgn s Pharnmaceutical Sciences 16th edition,

providec e FPe (1980)), in the formof Iyophilized

[00237] In p@q qﬁ)ﬂctapﬁobjﬁgd leﬂ'ena;qa e]@gga@@}calﬂyi aﬁff*gtab])g\@&%ttyflabgléally acceptable compositions

including s&l@d‘nszﬁ{uSous Gﬁ(xﬁinﬁhﬁﬁétlﬁ,, soluféns SdnUidnk, 2R &rsiah Bredif) I’c}BeQJXlgsi} isbtOnic and

t t
absorption %rﬂraotg% Ejagu}g&g?n I,gor%pﬁglﬁs gﬁg&ﬁﬁg%%ﬁhg%lra nﬁn?s?rgtl %%arxXaéedtlcal

compositiowston pharmzcgetivh lformmilatisns thantfpro xifeidme sonipesitienhiuiigpleaforrintmaceutical use in a

subject. Th@ﬁ{agna%%cﬂ%&ﬂﬁ&gﬁbﬁbemd Wrﬁ§l§ﬁ&ﬁ@¥nhM§§an(a%69ﬂ of #€ompound described herein, for
oct adecyl di rret%%17 enzyl anmmoni um chl ori de

example, aESeGHHEFHONT T %‘rfvw ProJER S RESA SR A 8 phaggaceutically or physiologically
acceptable &@ezet honi um chl ori de; phenol, butyl or benzyl

[00238] Coméaom{;onﬁ bané%g::%éé ugﬁaﬁ ‘rflobbeencso’mgalf{%(ﬁ;el v%tch ang}t{] Xllﬁr rgllite { a%%istration systemic or
local. Thus@n@emtah@melumnmwl@sm pr R radwrsgﬁton bV wagipus routes.

Pharmaceu&&l%n@bﬂtwn ﬂo@ ofaﬁﬂ&ﬂ%)lom&yy&Qﬁ)tabﬁﬁ SapSLﬂJ @bRden S5 liquili6ih. A tablet may

ser.um tin,
comprise a ﬁ@‘dfﬁlﬁﬁﬁ s %}a% %g leLaﬂt 1§u18 SFTIU ﬁcroplgf)slltbogﬁ %enerally comprise a
liquid carri@Rudh@s waen psrogumhaniisal gt Wbtaiéf; oily) mj_natm cnb)r sﬁglpac gif)iPhgsjological saline
lution, deQir&E: b @[Qhé‘é‘ﬁ S 1l ¥R NS A33RchaLkL lycol or polyethyl

solution, <€ {lrsacc ar| esf1 ogl o%t hge}k cgr bg%ggﬁat %s [ ncrl %géwgyco or polyetiyiene
glycol may §¢ {elgd®d; mannose, or dextrins; chel ating agents such

[00239] In aﬁlrﬁgreﬁabo&ﬁ@ﬁ[ tﬁe Sdlhiﬂamﬁé‘ns cHURIIRS eomlﬁ‘ﬁﬂ i de@ded, ahhedeph IS K1ditive in order

form ng.cou
ti

to improve ﬁ]é Ptgli)l{lgf o%%f: éonépsouxcds 1 comp2 on an or tﬁ cor%ro?thr, re(fease)rate OP %7 co%posmon

Acceptable pdditivee de ot gliar fhg @pﬁaxﬂc gctiyity hf tag suﬁmgp@pQundpEMrm{wgable additives
include, bu@ke Mil%ﬁ&ﬂ){ | 808 SlcY Q%a&ﬁé@orbl{opgg@oig x}h@l frofamed, %rb&@ sucrose,

descri bed herein can also contain %n one
salactose, G RBIE 4 Bt BSaT o B d oA A LA HEF G2 Tegfpbimed with
acceptable &hﬁhdﬁganﬁftbea&@ténts St s daalree Ul i@snasivady, Skknipddoy yecqabiedtitivay include, but are
i 1 SN Bty S IRl o s
gelling of tsrsglytiert Bl wefhdtapt epnde pldap [oethe rphutioadhiTET A g Op4tie 2Hrof the solution.
Addition of&s0¢h ak&ﬁnﬁbl@ addi@vet Jﬁ%@@@ﬂﬂé Et&bilitp RATHFES 1Qf cotnP&ition in storage.

[00240} Tl-f g%ﬁﬁgtmﬁhc&n?ﬁsgfop c?rbtlge rﬁgfmrils?%eﬁésj sn{écruteém%-orlllglg,qntéaﬁg gce a}ﬂ?;‘ blLUaperltoneally
orally or ingkyssuslipetbraspl, deficry efitiampinggsitiResrs alge mtenp)hmdﬁxa@@u{smg gdnventional

methods. Pgi:éxgﬁ]lg % Zirétgaév&ons Mbér% quowg%mb& byggxﬂllﬂlﬁro@ dirdVB& ct10n4)2 vM@trasound guided

fine needle RSO3 exie ESREHBPHr oLl pi AT | SO GRS BIogrsdaf nanmcral inection.
[00241] Fo&ﬁﬂllhti’dﬁs foﬂ_hﬁerﬂfwrals airmﬁhbtﬁhﬂﬂ%lbb caadiheyd in @apblefit@blder uncoated), capsule
(hard or so rmcrospahofe S Sloen? (QVF ere, Igpanu ﬁta S&Ec%rsﬁﬁ%?rﬂf) or’ce%guc on\éesntlgnal non-toxic
solid cametswawmmcmde ol ciceiniflg, noh@maceatilqammes ofgmannisilelprtose. S apemrEngsium stcarate,

sodium sac@ﬁﬁ@ R LA s BuEsE, z@Jloros'e MRhaach dafboSAE, i lﬂrgls&f to prepare solid
ransgortl n% the sub ct conpounds

formulatons (RPRISTIARY {51 TPV Com@or e B fb?fa%ﬂef B! pgtifungal agents)
can also be x@oiporated inenib¢ foenulaiogam, liquid fpondationcanfalso bhesed Gd yyteraradingpistration. The
carrier can @éqseieptecy fr% Qar%ﬁssér'}% 1%&%%&0%% arﬁﬁgl”/ ggtaﬂy&t Pnhﬁetlc for example peanut
accept a I'n the sense of Dbeing conpatib he

ot her i ngredl ents of the faysul ati on and not injuri ous

to a subject to whomit is adm nistered. Nor should an

acceptable carrier alter the specific activity of the

subj ect con‘pounpls Exen'pl ary carrl ers and exci p| ents

s o F AN ™ A



conprise a solid carrier such as gelatin or an
adj uvant. Li qU| d phar maceuti cal conpositions generally
compisesa |iq rier such as water et POL/E81008/067682
ol soybearigit REFISbTL. 55EBt b F@taafqp&amﬁ?%ﬁaé?mmm&rc Wb RENBHTE Colbiose,
glucose, lac@is¢, sudriizy, elatig gat alice Stlut, Rinlk, Sibbagel, aagnadd@xtsicose, @diuotsherate, glycerol
r [ 0 Y.
monosteara% s%(d\ﬂ% clhféflgegg.{lééitnslle(%p < gEJcé(rgl %)%P)ﬁ/églt% E Q/?envgzltg (%tﬁaq
[00242] Cogyoqnmgxp fp dngiectiqripet Pqpqqusasohupmsﬁgher@ Wbt@qﬁo}yé%) or @smns and sterile

powders foﬁ%&%ﬂp&{aﬂé&a gr@ﬁhreftfdﬁ be@efnl&ﬁﬁaﬁﬂl§§>lut1bﬁs dﬂﬁ@ﬂ@ﬂons A'dr intravenous
e a hléil ve |

_._.acce, ve the stab
wdminisest . LGOI P EBRRDT O SHOPBY V(5" CORPPOY | RiBASE
Parsippany,rl‘él rapbosphtebudieretl keding omsmsnhe raprier canfgeepiveds oedigddionimed®m containing,
for example Qfatgro E:th{;ﬂo]; ggly&l?f%r éﬂﬁlﬂef élycsl%? tp}o\ﬁ&/ﬂ:l}fe dg@%of Qﬁi lﬁHMpgﬁrEtheerne glycol, and

onpounds. tives 1nclu
the like), ang §itahle gnixtpres thrﬁ?ft }élaldtt)bcange g}ﬂ]gglimeglfetﬁ:xggplﬁﬁ)ﬁ Ithetuéq of a coating such as
lecithin, by $RMmidiidtéhnce @F e G Riredpyitice Olz¢ inttiieatas! @ Sﬁperﬁ(ﬁf 40@ 8L the use of surfactants.
Antibacterie?i ulg({ agnilgl’ng ggenEJ‘ cgu?l:,’sfor?e%z)é(r%é a?)hra%%%étec tora % tanoﬁ gagentols aScorblc ac1d and
thimerosal. fretogigalintselir wiatrhle, weae prlydtaoly atpqhmemgm@h d¢rbitol, and sodlum chlorlde may be

included in 8% &b %d%ft%l% Th! Q@ulﬁl% s‘gﬁﬂ%r{sQ&?be AbtagEd 8L dsV & Y or %me@rtﬂe Iyophilized
accept abl e, addi ti ves_i ncl.ude, but are not limted to,

Preparauonéa%lﬁtie‘f becpmhiped e sgilasgfuyianpriss fuadopigitiefh| ysor bat e 80

[00243] Cdnpositiak embe cSrtvﬁiiIldnhlIy)adﬁfnlstdﬂﬁ 1ﬁlﬁpénodﬂy,aﬂdl agl ¢ m@atan of a unit dose, for
example. Fc% llll_] l%CIhIQIg alq Ctl(thI ﬁllseglﬁllfil nl?% nln ;ll-’llg Ft"orﬁll'g ?grgﬂg%ll}pﬁpeggg]o%gg%ggs solution which
is substann&:lmpmog@nfree aA@jbﬁswahle@ﬂ @?}erhm@(@eé ekl Ongden prERAgRSuitable Solutions using,

for exampld, RetoRias&Eclds Rechst 8&dikh CMloAddnfaaloh ik fees Qﬁecﬁ&iﬁLactated Ringer's Injection.
sitlo

In sto 2 The
precrvass RO b) SR BT HT U B S THRl ARGt g Saured
[00244] In bt emdvodisent] the Eomposinidr ia yephilizgd Sédhdnythe compaSIltIO}as oF considered for

medlcamenjts n(;r eVik gﬂ“@fltlye mé%%rdpﬁxglrldgﬁlefe\ﬁ)e ft¥s cgfltmtnplgte@ @ﬁﬂﬁeséo&ﬂpgﬁﬁ)n' can be
al so cont’enpl at ed herein using conventi onal met hods.

substantially-§pe ¢ RAiPRITE & Such sty TGS eREYH et GPUseSn HERmBBE| ThtcloTgy an unsafe
allerglcrea&ﬁﬂnm a or direct injection or via ultrasound guided

[00245] Acgep(tﬁ%le calélfrf)carl??%mflcgﬁlpitﬁlggg 3§ablhzes inareaJ%? or deﬁpé a%sOmtlon or clearance.
Such compountly iatludvofontxainpje eq@thiobyyirates| Qeolpaslucpssr wooss plgijzgtrqfn@rlow molecular weight

proteins; coﬁﬂgﬁﬁcﬁL tha Qb @lcd A eiA RS bi lﬁ/(ﬁowals %@&pti@esccﬁ’ Rt ieRCbr |ofhelastab1hzers and/or
(coated or uncoat ed har d

buffers. Ag?ﬁt%tpﬁgblﬁ)é?béorp%qmpcquﬁﬁor eﬁc gra?u %W%o te%rﬁe/- §1t1c£§e?atm Betergents can also
be used to sEBBPEHIO Direass pf dioreade tied aibsolrpmon Chthy phatrhamdlicalrompdsdion,ancluding liposomal

carriers. Togzgc!técgfrgrﬁ oL &b th%é)rg‘n ﬂg & Jl&léd \%Fl@ypclnﬁyosmon to render 1t resistant to

ar maceutl ca manni't act ose, st arch
acidic and qq@g‘npp@g hmlgsllsearr @mpovg@d:prul?ﬁ cga)@{?h@rlp AR appg}pgﬂf;}y resistant carrier such as a
liposome. M&hd 81 |pﬂﬁ&tm£doﬁﬁé&ﬁﬁs fr&td Qigexitn arﬁ'ﬁﬂﬁ&ﬁh tHNa g &eb @R e, (1CWNPharm Res.

are oI i d at i p
13:1760 1724e ?FWG%E}%‘% Jn amz arm,acol ﬁégﬁewgt I \(/135;@ PafS bga%?g% %f:s%rlbmg lipid
compositiowgerfor oral delivernred ﬂanbwftlemg}ms} agents) can aI so be

[00246] F ok RENeRQLs aﬁlﬁgjﬂoh s G ttclﬁgn eft @fem-ﬂé @}{aﬁﬁaﬁm the zlch%»'lhg'edlent will be in the form of a
fornul ati on can al so be used f ent er

parecrl QPP EPUEC ORIV BT P 678 8" SR PRk ond sl Those
of relevant M@l in@htSartQird Bell bl tolplieprgle PiitOdoltings waing fal exavglgadostiniceyelgirles such as
Sodium Ch% %@gtb"g‘sl}ﬂ% e%HBi ﬁacta[?e% }égaeﬁ s oﬁctwmﬁg%rglgﬁaeégléﬁihzers, buffers,
antioxidanisadérrethesiafditigy ifftaﬁbfr @Clﬁﬁr%ﬂé@e‘i i cal excipients include

[00247] THE pBrase * §ﬁa@ﬁx§£utlc§@ Acb@pﬁtﬁﬁ, refedd 6 m(jlcghlhkcdﬁﬁﬁhbs lah(ﬁ&ﬁ@Sﬁmons that are
our cha

physmlogwgl& tolewﬁ]’g ﬁg‘g(%kiﬂ?]t %lé%[&é)lrdéiuce an g lifﬁﬂc o Séxgijg h towhrld realctllogl‘?such as gastric upset,
dizziness amighdide calea t dninsecd o loimaor | de, dri ed sk|n1n1lk
gl ycerol, propylene glycol, water, ethanol. [00242]
Conmpositions for injection include aqueous sol utions
(where water soluble) or digpersions and sterile
powders for the extenporaneous preparation of sterile
i nj ectabl e solutions or dispersions. For intravenous
adninistration SU|tabIe carriers |nclude

[ .y Y~



for exanple, isot oni c vehicles such as Sodi um Chl ori de
I njection, Ringer's Injection, Lactated Ringer's
)0e014865). =~ Preservat ves abi | i zer S, .buf f ePGT/US2008/067682
[00248] lhs %ltdjgfﬁ évhsthlasf%l[n t%ﬂéfr@pe\yggcms%@ Ie @lt%%tgalcauy discrete units
suitable as @itatty @oape ﬁdhunﬁaﬁ@ 24bA Junik mn@m&nﬂ'ﬁmﬁtemmd qubiiti@y of active material calculated to
produce thecd%gEQ e}agugﬂ? ef?ec %%%ﬂél!ﬂkoﬁ%t’h tly\v}gc{hlrgi]gl]u%ﬁ)tmo%b 1laro EISVeﬁllélg

I canents use I n any
[00249] Thﬁe@rmyaleorercewb@éanmw@ ip @ njapney QOI@@H‘YIE Hish de éeisasqwfaﬂmtlwen and in 2

therapeutlcaﬁl@ rcfﬁ@ﬁﬂvé érﬂcﬁmﬂ Qhe @ﬁntltﬁﬂ)b)%ta&ﬁﬁl}slﬁwd)deﬁeh@ﬁ)n(lﬁc SAYjEQ GEBESreated, capacity of
osltlon .w

the subjects‘ muﬁﬁﬁﬁiegll’t?/ utlllggg;? agﬁfe &gegﬁn ?]Igj adF%ree c?f%lm%m cecl’pamt éefife(c)lh Precise amounts
of active m@r&)ﬁ@ﬁ &hutﬁ(glc@pft Fiplimstgat depedon dgnudgoxitif the aragtgwpgumlj are peculiar to each

individual. Elﬁgﬂle §etgﬁgels If&r%xﬁt?al a&rﬂlﬁ{sgﬁﬁﬁ §ndoJoog§|sﬁ¥§ar@Q§<P\Fagsﬂlp ButQlre typified by an
cl earance. ~Such conpounds include, for exa

initial admipigfaiem (PP ¥ty rengilEd e HPspEEre heliPiEEs bt q’géeﬁtl%wsemon or other
administratiofd. V)Alﬁ'ﬁiaﬁ*t‘ew &fntlmﬁiugﬁltraveﬂdlﬁ tifhsits; suffioidas nhin@ S ofideAdations of ten

nanomolar {ogen nngro%{g)gr 1cl:llthe€ ca:lree C%Irlt r!rﬂlﬁllate(?l ySI S Of pept I deS or
S or st a I'zérs and/ or buffers

[00250] A wkgfelnltas mmmmemen aeyl reﬁdéndemrmm apdhpreagrles, the ‘ifeatia ppeuat” (EDso) of the

composﬂmx@!eleﬂﬂeﬁ WH: BRRBR! BapiRtiSiaRRte@fhaah BouldR4rEISR 1Y fhe E@HboRhd@mployed in
used to stabilize or to increase o dgcr ease t

the composglﬁg 6tr1?)\ie} 6(ﬁvea fharll Hlé’[ fﬁ?PéfF‘?rﬁ‘é’é‘{j"{ 06181F1ev8 ! gre tlgﬁlpeutlc egect and gradually
increase the doedgel aintl ¢heldeqdod effimt is achdaved.ers. To protect from
[00251] A %%%%Encgﬁ& éfﬂgtl\%ggg ’n;g uge%megﬁl {QQHE&&ZS?{%atV&cﬂlEbe@at least partially a desired

tion to er it resistant to acidi an
therapeutic eyprgRpalerts e rnbwggae o Bsue Heng sl the emprobel adm%ﬁeéwdmssary to
bring about |pﬂ:v§&{ﬂ10ﬁl 3% 458 Iﬂfefa@&fﬁk Yredt@&dt Sf BN isad i ha@ Eix&lj!fehseﬂ$h<ﬁamount of modified DT

fusion toxmaardgnrﬂsg% V&1W1 va ét?‘ heptr ogog (c"htsclears] exteonqutﬂe ieg@se?n I:ghze: gF sprles of the mammal
suffering frdsB it AGEasd. I@deralBaﬂmuen V‘(ﬂl@@l@)thelangﬁhétﬂlme uRiddprpglicotytotoxic agents used in
the treatmeﬁ]t%f Ja:hger :Iaﬁﬁougﬁl ﬂfjce}tlc\1§mstglﬂ:tes 10%'& anﬁ)ug’tg ']wl}?’%%eecgg §&:'élis@ bfle specificity and

I ositions for oral del |very era eutic
increased togg:éy] P%t}ae m?%@%’i fuglsxil toifo II%?FétﬁB‘lfgcun?sﬁjn%@é fl]ildcﬂﬁ canot?e achleved by, currently
available tetlﬂljcﬁé‘d fodxample (da&uialebﬁcdﬂflecﬁérf dnhfricedode]ivdr}) Gelatit-¢ tetease) attempts to deliver

enhanced locglg're?evatg{' Pusmn oxmka)lreno!m cIf% \I\{%g Ql%y 1so Qea&eglpede(L?llge ¥tal. nJ Neurosurg.,

€ aqueous SO ree
87:586-594h@8T ke o l\famre M%@l@ﬁd?@ywéﬁﬂ%ﬁalbﬁnﬁﬁt ; Clith §guser Rs., 6:2157-2165

(2000); Enﬁe@ﬂaﬁwtal S k¢dnl:er| 97: Sha%Sﬁ(ZbOZ?rF@adU@ét'al a*QJJceASQOPI 1938 (#02), Pickering et al.,
i ons usi ng, exarrp e, i sotonic

JCLin In"e\%% (?G:SI 7@§ 9§ﬁ98ﬁ) Sodi um Chl oride Injection, Ringer's
[00252] Orerjrbodimen podmmiaastselde s ofgler compdaifjope lisorbed Byreis 8y raake ia yiegicament for
treating a c&%lgx%h ldls%gslé Br dlgl Je{' &é’s&rbed ﬁlg'glh %écﬁé&&%s @aﬂ([ﬂé ﬁﬁm@l&@@ﬁased on the physical

t1ves may elncue as needed

characteristish Pfa@gepauﬁwav%&ea@%e?wnae%ﬁe &b fogmulpigy e:sglg{eaf multiple formulations
based on thFBthRGiha kofitfoh  diRSse aﬂdiscﬁ&ﬁm@éiihchin@rﬂ§cah |Baf)acad’g6d in a suitable package with
appropriate RMISF T ﬂ’%%ls%‘l%c\)llrlé/n tE) 80ﬁp1ta sb zlm € 1\1,1\,55 W, %rel?notilef' fa&g sctér th%;mglcaggﬁ %ﬁtxeatmg a
subject havipa g dispage dﬂgg@pc} hergji. qun:e@gptgqqg be p@kqu@@ a ng@r?r multiple units. Instructions
for the dos ggﬂd&'dl?ﬁlﬁsrﬂ% nlo@ 1 c&%ﬁons Aavd12d4 WHQ %%&ages as described below.

CT/ US2008/ 067682 gO 2481 The term "unit \@gf £
100253) T g 5 BB G (VA DR BT T B AU T g B g o fasion
protein thert ¥ dpdeyibddthatelngbodte sieiragthemtareutisally seceptatid @ées. uni t ary
[00254] Steq(?és gj%gtagl%ol}{g H@JA§ be %ped%g%{n%\ggh%a Z{Pllélptlglg%géea(_illegb 1|n ;}%e er%qulred amount in
an approprlptg solmnb‘dlgt@letoh@c ap@tpftn}-g@erd%@ GRyeeraigdrabeye, gsgequired, followed by filtered

sterlhzatlonaS&QFdI}]@tdlls@ElrsMhstJi’e priRrda e hﬂcb@draﬁi@ thkeddtive 1hgr9dlent G@J 4 dt@ilg vehicle which
I Cle

contains a bﬁﬁﬁ’%{ S egs&og%eglupﬁa%gaﬁé%%g?cf o(%lrl'&? 1n§1['edxD otg ?r\(/)wm { os? ?]numarated above In the case of
sterile powdenr fithapregmtion pithterite ig) ect@kfkeqoalpexut the aﬂefey‘e(bmeté@s jof/preparation are vacuum

anount. The quantity to be adm ni stered depends on the

subject to be treated, capacity of the subject's

i mmune systemto utilize thegsactive ingredient, and

degree of binding capacity desired. Precise anobunts

of active ingredient required to be adm ni stered

depend on the Judgnent of the practltloner and are

o o r




bring about prevention and/or therapeutic treatnent of
the disease is not fixed per se. The anmpunt of
woapi4as DT fusion toxin adm nistered wi |l  vBCHUB200$1067682

drying and frerae flwg wafch éﬂegié 5§%wdeé%tgqﬁct%q: 1n$rﬁcgerﬂ p]élé%‘rgléz di 3! desiged mgredient from
a prev1ouslja:ftcrﬂ¢3ﬁEdr&Esoﬁhflort maecsfarrrral suf f er ing fromth e d| seas e
[00255] In f;ergun etnh 8¥1tn81%% otlglrg;fﬁréhera Uri 1tc§1on of this m&tgr{e]:%oe ob?am grte araﬁions ?ssentlally
comprising dsrraeroteing} Tlhmgiﬁ04twn @eﬂﬂ%iriphslxeﬁ by Arthe shiopmgajegrapiipispgration which can be
accomphsh&ﬂ lL)J afﬂﬁtyQ%ﬁ@QgWa@ﬁle tuglﬁg §ﬁ§§¥e{dieﬁﬂ th )ﬂuﬁﬁﬂ: various species of

reased toxic the nodified DT fusion toxins.
‘mm“n"“”‘lnﬁ a’&ﬁﬁf ffrptiozite %ﬁﬁﬁﬁ‘? &l‘?d‘@%"‘%{ﬁ‘ﬂ‘“ﬁ?" fregandEhtaved by,
[00256] A gdltd Enisddyin p@ifhticaldlf eortpeciniaidepusts:d haeingxathiek dinfegssalilegv@rk which has a
random stru%Fur %Ye%&l&lj s%oe shaqg]&lgg ﬂoa%] %M(Sﬁ ?golyﬂsi % ﬁlgttc10¥1gt ‘Ju% OQ‘?U @L) with the material

lver oCa evat ed SI on
being analyg@lxqr ﬁeparmggl rﬁog gql gltglb@bqumo&essq geégiatﬁw 1s&ege(§all‘yémﬁg§ie@ ddie space within the
gel is filled (anﬁShHﬁd edd ad hquld]phmlébﬁhﬁtdlfeg the mafofityostBeI (R 7 Mateki@ls &fnmonly used in
1 filtzati I w% g‘g% i cine, :’I% g 368 (1997) Rand et

gel Ll O%FO “m‘EII?C &% Fg‘?ﬂé% MORBTY (2000)
[00257] D@ngells) pr adlyeerhatidegbmposdd of@a]qm rremdgas a@d 6-08;5@161(0@01@2&)&1&1&6 under the name
SEPHADEgr(ﬂglgﬁm? Fln@bhenugaﬁsoﬁfc )/ﬁ@@cadg;ﬁ QI%Pa £ LR arioRR] d@%r@é‘s off groﬁthnkmg in

CLin Invest, "91(2):724-9 (1993) A%:'H ,
order to sepéwt?&aﬁf%eéﬁflzeé@mleéhlﬁ% batreevifipeyaew P6¥e si7Re ALhEER 618 S imked with NN-
methylenebdseaylamhe ¢ fbex eEHHA@RYmK eooao REOD 6&RE BllowWsGfrongthefRAtd Brgnale that

i tion, sorder described herein.

fractionate Wg%fﬁer r%nttganc%%ﬂ%‘%E%r B ?ftv éd based on the physical
[00258] Podslacrylamide cirsgljocbs ugei ag iy gel Iﬁg{ap@m¢®% jPQb’FCIﬁ@‘E@F 1@ polymer of cross-linked

acrylamide %feﬁﬁftamm N Naﬂlgthgéﬁbbnﬁcrﬁ%ﬁylisacﬁee&loésnmﬁh@&geﬁt Bty anlid i€available in a
or nul ati ons based

vaiety of e BB 7 D A DAREUE RBiP BBt gt o paices
[00259] Tie\gkliradndrie] patikiagetenarddin a &pporgpiciseliventd. Sivellisg if O ptdaess by which the pores
become ﬁlligcl %ttlf III#Hitt#) gpusteﬁaésj’le?t%gl k@ he srﬁzﬂf&% &Lllegﬂleg %nt\@hﬁg &Jr& &Q{E}{rogress through the

cation of treating a IJ)
gel is retardqd falage & ey lyeegrelqswisT Vhipfodp nRbenEAT fie PRESE SR A A tBscparation. The
beads are aRACKABREriAS dépr&ek BOFRNAE tolPdhifddpd @fferBritlapplichtivss. Mue EdaQ'BLSthe bead, the

v o S GO 580 PR R v e

slow. Fine {s 0¢:2 53 prephrativerwogininilayge dodinfng whick reqdlrer 8ef@¢t@d10wvoate The coarser grades are for

large prepaﬂﬁ@{s RRGRH lleﬁﬁ.lnoﬁ QRe §hﬂoh9{ﬁ $haf QIR rdr %r Qa)aﬁn&p(g"ﬁdle%gles with a large
toxin or fusion protein thereof described herei nabove

difference ig melequlyyiigighiiceut i cal | y acceptabl e carrier. [002541

[00260] Afﬁh@ dhk(ﬁnakdgke@ﬁ.)t ﬁ@kr&raﬂ@ bastd @nbe eadnitien pf gpariady byubstance such as a ligand

or an antlbodlyrD e co Lr%‘ltq mggng Ct !?IXtﬁes zgtgl;fc%bzﬁ&'ﬂ c&whb% lglgcg}llé &glgcule such as an

an ap ate s
activated dygofeh marpleémawwﬂqb@rW% Abescodymmrartatebid thep ewed &sadsorb the desired

substance fFoHiuti6] NektOtht SoMaioRYard dnbigdd BCthoss hidifel *vhlllﬁ&h(ﬁﬁg does not occur and the

. General | ,.disersmns r repared b
s s CRBS D P RE o SPRF e BRLRER AL Mt st
molecules, 3@ higauid msistebe bagila vdihgwehsing s biedingiartiaitd a tlkveld masflbe cegien whose binding
is sufﬁcwnﬁ)}t ttfg%{ ahcﬂglrnﬁg IbcePJS§1blfe q(pé’ﬂltg B}Q%s@ﬁw Ehak %E’sﬁ@l}l%’ £ In the

steri wders for the preparation of
[00261] Orseteemh@errt nf e eom S STt aBfirily bR OpraRtY gRpgog puhere the
matrix is a ﬁﬁ@ﬂaﬂﬁtdgﬁtﬁseaﬁﬁnﬂ BWLSEPHAR@SE@ &ﬁﬂﬁ]/tﬁh%%&posed of Cibacron Blue 3GA and

agarose or Egng Uk 061(1) \%gusF O ftﬁth %’hm%c mangr%ghryelgfi ruy fAﬂgﬁn &hSEPHAROSE CL-6B is
available aRidi ive BHEL2 f@esﬁlgredchmgcraéapwy fEhis matrix tpmcb\ﬁilsm@rcyems directly and allows

their separa%gﬂﬁéhﬁlofllwllttl@@zﬁ raf@dnyt i on ther eof . [002551 In certain
nbodi nents is the further |f|catkon of th

[00262] PTPHIS]ﬁd&lFrémtaEf caﬁxp%ﬁlt],?nb?ogﬁg}lrgﬂn §d oxmsn i oge F]g}bod%% rnrog ﬁﬁ%toxms
comprise dibbihéranomspdaed malifie@ldiphthpier tofih cabrrding hsamioc anpieqemechsiarited in SEQ ID
NO:2or2 Omthn)% 0 (Erg 89%1?91@&1%ca§1§1%Qﬁ§$1ﬁ %eI\MH a‘”&as@@ﬂ: Mno a01d modification is
conpls y affinity c romatographyfor exanpl e,

using a salt gradient to elytge the various species of

i mmunot oxi ns and gel filtration to separate the

i mmunot oxi ns from | arger nol ecul es. [002561 A gel to

be used in purification of conpounds described herein



acrylam de prepared with N, N -net hyl enebi sacryl am de
as the cross-linking agent. Polyacrylamde is
wa@ayapladsBe in a va of pore sizes from Bi PeRES2008/067682
made Wlthl‘ﬂab&Fléfraﬁopfeémtu@gse\sxwhéewﬂg@d TPRIRT SSIEpEt Hem gRongresidues /-9, 259-31 and
290-292 of GEQfIBrI\E)‘HZ 08 R0 wiih b BCde 8pitop€) 02 5 &ilnbTtaorgibre sTPAng fiharein said modified
diphtheria t% }‘TS c opo.x}{\:@¥ ﬁompaﬂgleltonana nIngMY 9([ %ﬁ?%e%a %09(1111\/ %QI) © non—hmiting example, a

e process ores one
modified VLB K){)@ﬂi(w maiif fnckydds@ r]g(@lﬁg@tloagé]@ps@gn )] ﬂ’&ﬂ? a sg&qgtltptn@ of V or I by an amino

acid residuS§¥Rtle@frofT@SUA &5 EENicety, ﬁ“g@ ﬁqf @15 Q, bhej K RGO 288 8 modified or unusual
t ar ded

: _thr th is I t he |
amino acid I%fnglgg{g é sar@mhgrﬁmdldmﬁl Catéoﬁ)taé?ostt]ﬁlé Bé%}ls a gubs?tg?(m oﬁ g (g% by an amino acid
residue seldo@s ifremafrohdis, $ EphVat.ilo e, MTGET, WBeBdPsHa®.AN, &4 &, drallal ngodifizd or unusual
amino ac1d\f1%[nl "1%”1% ldﬁg(;n% %ﬁlb&{lmédt Q%Q)%ﬁﬁatgog ap]?osfﬁgﬁ ﬁr) ks sgﬂ)sftltuﬁf)lﬁgyl F,C,M,A,GT,

i catl ons. he coarser f ast er
W, Y, P, Hy &NDaHdK’ché bo‘éraé?afﬂﬁféﬁ?dégavwal aﬁmosaséfpﬂTﬁB‘eéan be

[00263] UniSithiell @iphikBesd t63418 daf BBk Ubi XBimplB)lh ainli@ atil estfuére VEIBO ID NO: 2, 200 or an
. . slow. Fine is f reparative work in |arge

amuno aCIdS%qluﬁflrcrﬁgtlan f’?ﬁwc’f:ré %ﬁPr@sanlgzt er flow rate. The coarser

[00264] Capmrmeitiens gpreprisoyg mddiied dipthapderansi @nichavaredved immuaggsinigity, geduced binding

activity to HuShah eég,ulir@&ftﬁeﬂﬂtceﬁsr(ﬁUVtECgﬁeandQBm&Qﬂtloﬁﬁtﬂ@é@}{Cbﬁﬂar&f to an unmodified
nmol ecul es with a | arge ifference in nol ecu

diphtheria (gip. gﬁlaf%corr[peﬂ%le ianptﬁrﬁlieﬁfwnéw feﬂmw&wabwmlpglyg@ﬂé? gflpgjne, but not
limited to, 2&EEbdQ Br dnkigenrténingtainem tiefeo) EGIFOILel, IL-RYIL &, HudSL-ances, IL-7, IL-8, IL-
9, 1L-10, Ingl?] ?2911?1% i93ndy C}erN@& IRP 'd?JP%F Je %'déﬂ“gﬁﬁﬁé%’dﬁﬁpmm BFGF

‘hesi’ze coval’ently coup |ng
and TGF. Tkp perediplisherig grxin mkvpsmlde gaaafs e @e&aw@t ofbecrh relyaspiifes. Stushw cell-binding

portion thede BIS B db Exﬁbd’ﬂﬁﬁJm& Xhe nxhlelpﬁtﬁkrﬁrf&lﬂ'pdlﬁfebtﬂie 84 (h@réelatlh&iid@@rtlon thereof.
sorbigl e. desire e from sol ut

[00265] foﬁfégd ta)ﬁlas 3 ion BPéeuE eﬁeﬁggavtné r?dH%eg émmHlaoéFm%\Hr eﬂucl\gf)(mdmg to HUVEC:,
or a combirptigvdihergofohddls mantaindeClr cysutickictth ean b wirsitforabeetrdanest eftverthus lymphoid-

derived mai{%h nJle%((lé'lé r&%@) %olﬁcpt{xm&g gﬁﬁﬁﬁflﬁﬁlhg@ail{ (h{q]:h;ey such as GVHD or psoriasis.
romat ogr aphy “ar e he matrix nmust adsorb

(00266] Tn g PrsEgleBRETOA ST @aﬁde%ﬁfgtppeo‘@c’dc%&d?%‘sw PRBLY R Ritlviy
admmlsterddtt(Sa bjbj'édﬂ sti¢h a’sl@trﬂaﬂirﬁay(e ga a ﬂlhr@ﬁf),duiﬁiﬁltg, ﬁbﬁn a(}m&emlsbhﬁﬁ @.g., a cancer such as
a T cell lyny gmgréla, 5 réontrgah%# con{hﬁlgnss u %q[t%ﬁ%debng? Iﬁese{we 8 fl?sg )(/)If 1r11nwalnted cells to which
a targeting [i©0@ 64| selgyivelginddi ment of t he conpounds descri bed

[00267] DAQERid KikitoxEs REA &H%VBYO KERARE BOF-ARIYY sTBER &l indRsRutiP Geated cutancous
matrix is.a reactjve e- agar ose

T-col mppi (AR OO A ar T RONRAEe o bAS T Y ot oL 2000 .

InvestigatiBIDeemad&bgyalrd: 57a4G83)0 Beely, dSHRNARDSEox0e adieinigsed irgvdanbely for 3 or 5

cmsecuis S Lo B AR P B BE 824 D) Yo ol o i o
51% was olseriph RdsHkEEATiOs Aplivgn apvmvgd et TRA B ERSmp 8 fmeous 1 cell lymphoma
in the Unitdarsadt&i ns di rectly and allows t hei r separation by

[00268] Prgpgtd hgrrt]em OISS all Ietg(r)]cz (%J ér(e):zrt]t ! Ia %xllbeer(]: hav u 9%%}1 (F:"f):( QCXIIS detheli)% a(ﬂmmstermg a
modified D@rﬁwdum@nn as qrpahibfd egein oxi ns conpr i se di phtheria

[00269] Dgngédkﬂlsdlftxﬁﬁl hQS l%@lq il 1 Pt e t@a&r%)ghl‘)} ec@s‘:}ﬁplﬁlg %ﬂa@g:dﬂéhactory T-cell and
m no acid nce as recited

B-cell non-oggtrgEPtSrafBIE chth GOPSAET & TSR PIoBaTio ﬁ%‘) ‘t‘*ﬁe‘?aélﬁﬁf 148604 . Cin
Oncol. 22: W96r4@02). Bdieflly sigible@agenantdaneddendevkinpdiiffiiog 418 p@rkgidgy)-fdG AL every three
weeks for quo ? %19 ]C}Lf‘@e% géeg%?%bggzggéted%gﬁwxﬁ !IIlH Whs @ffézctlv&ﬁltljeating
, In a region
relapsed/reggat@cwdl zmdcﬁﬁeéim&o@gé@ lamﬁ@m? 9, 29-31 and 290-292
[00270] Pr@ﬁdeﬁ_@@eln@s i\Qethod’Zof%atngQ ,sul’)j\écf lli'h!vﬂlg ael@s&ﬁklfracfbw 198 Eor Bdelldon-Hodgkin
— gorrbl.natt l.on t er g&f Y ereﬁl1 I%a% rmdl fied
ymphoma By imiRlFng aRete gsﬁ“awa? BRPEITS e dr abl e to an
[00271] InwfPhad illfdligidal diugi fithvess iz windbet ANTAK®on eomtomptibh with fimgimab was significantly
effective 1n%§tﬂ?l ftienfd ha efa s%gi/rewa§0\%)ﬁ)-gl 8% i{oggﬂﬂ lifmﬂéﬁ’(l)ﬁlauq}ﬁéefgre provided herein
|cat|on position that is a substitution of

V or | by an am no acid regirdue sel ected from anong

A S ELEF, C MT WY P HQDN K R G L,

and a nodified or unusual amno acid from Table 1;

and wher ei n a rmdlflcatlon at p03|t|on D/E |s a

1. a4 " a4 a4 0= - o ~ o o




and TG-. The non-di phtheria toxin pol ypeptide can al so
be a fragnent of such pol ypepti des, such as a
edobAbisasli n /DS1008067682
s 3 et O AR 4P R T L G TG HoE Bl scrmierne o
modlﬁedDm|ﬁus¢hnmgot@mastdemmbed1®reaof [00265] Modified toxins and
[00272] Deanalk E)%@ B8 §h|3§rﬁ ?oQIeésﬁééﬁ'vQQl Je?t%%%ﬁ’bj éM%@ﬂil&hlhyT cell

or a conbi nation thereof

tymphoma (g g @hf%?%)ﬁﬁ@h Drignaga) 11854024y Beefhy: b@“@?é’é“?‘bli’fe‘flﬂély treated with
bexarotene bfidiale BB alpHa rM&fisﬁhull ¥ mohiad F-thaakeli Tﬁrdpaﬂai_t wadaCkatd with 1 cycle of
intravenousg:}%fsli%'gléig ghq:gt%)g {19 ;)g/kg? (er tda!flyrsrg E)Crﬁllng.:gll rgms{}?)rbn\g%l s%?‘v%g avhth resolution of all
cutaneous disegsypind ronsenimel srwptoms Wh%acmcmelﬂl wegky afioptbe eromhletipeoff ti¥Mthird cycle of
demleukmgl%(gxon t oxi ns of t he [ nvent [ on are admnistered to a

ubj ect such as a hunman), sufferi n% o
[00273] PIP‘F%hﬁrem%ﬁ E‘%{‘POquf §f6?t’d}§ A subéecbhavmg p%lﬁlﬁ:&]étilc Tsﬁﬁ_l’lHyra%honﬁ X—admlmstermg a
modified D(I‘&lllshon|pydi¢3h'l e dRscridéd livedin. Dedrie GO@Hinitiag Ehdlbddilﬁﬂﬁs if needed, the subject can be
treated in conqmla%%{x %{th & ed(}] %rac? O{Ehar ert ?lgp g:l]\%h 9! fog egan%§ g%)t IH(\%‘@'PI&O@ gﬂerferon alpha.
[00274] Ddnilejdkin qlmg)z@zq beppshove qu;ffgqttw }ntt@gthgagmtbgcéhavg]g@%manp@pl patural killer/T

cell Iymphcﬁﬁaf ﬁfif‘sil::tj)\b% (kéH dthe @L*OD(S)QSraJ ﬁbmia@ﬁ)tgy h3y.i93gopneRBHOMSh ¥8-year old male with
trea

aneous _.I-ce I

spicy progi3B 6 g FTE SO T BIETE SRC RGO o U SgTpgum was wated
with a comBiadtionl bf l@karatene 42 @6@Hukin diftkaxv @sdignifactntverddgomefiticl cogyeous tumors was
observed af!eggﬁrs?c?y%fe%g ggmlel_%d (ﬁif'tl ’an&jggy Alﬁﬁl!ﬁh&i fgtl ; ﬂehgcp&(f SWlShths with monthly cycles

nisteread i ntravenousl y or 5 consecutive
Ofdemle“kﬂlé‘gl%“oé dose of 4 g/kg/day, 9 g/ kg/ day or 18 g/ kg/ day
[00275] PrbQdedIerkh iCYREBRS of/ﬁBatﬁg e Eﬁﬂjdct K@ mp exftfRodabhaturalikilleBT b Iw@Shoma, nasal
type by adx&a&%{u\é&d ?c}e%_i %rléeﬁ s1o prote éiﬁ Eietegarébe?ﬁcrgfe) Fennﬁog‘BBl%t(Po\{l W1th%xatr% €ne.
[00276] Ddgileukandliftoathesheer @@@6 8 be@fo‘VJIVd wdrehtingaispbj P°$ haazmgm*fmslm freated chronic

lymphocytit [eﬁﬁéﬁhyg’rﬁk@lgpﬁl QQ@OGp@MJCE}gl(%%ﬂtO? RIS 64y, %Jehy, layATehenBifidk was
adm nistering a nodif usi on rotein

sdministereggs P BUMIHEAET O] BO2E8 o DARFICEERT hoadt Heop Bt R iy For vp 08
cycles. Ov&hiD\ptieh® ekigbiet rezlatiou ef peniphdr4 alirbimig lysiph¢ogtd Bulleana (AYL) cells, reductions in

lymph nodcir s?zleaﬁ‘l%%g!o[n%agsgg Ee%ysro-lr; % 121518 g@&] gver @Ijlg ﬁlnjn b%&%&@%f% s. In one instance,

Haenat
a patient Um@gw,qmcﬁlemggﬁg;t(gy aggjnst f(ugggtz;ye (Morgapjetal. (2Q94¢ lin. Cgrg.cr Res. 9(10 Pt 1): 3555-
3561). 4095-4102). Briefly, eli gl bl e pati ent S received

[00277] Pr{)ﬂ?egélgr%{i}légzkgleetg%c* gf%)éa ég éllllbgerﬁ /é/glgry.%[ Hocgy i lgglga ay by administering a
modified Diefgsiongrdteit ad desaibetherain. pat i ents and was effective in
[00278] Dgnglg@ﬂ cﬁﬁtoxrh% @an:‘%g{vﬁ gl{e%@fg&{vy m-l;regtﬁlg a s@l;]&t ﬁavﬁ%l hluman T-cell lymphotrophic

- Hodg
virus 1- assqf,@fqe}@ept%? c?llr lélgcteplﬁléyraphg% J(\éecpp 1 ﬁtg\r]”(a/@g) ghnh Eymphoma 4(3) 176-180). Briefly, 4
cycles of deﬁﬂ&ﬂtﬂ&ﬂfﬂlﬁdk&ifaﬁ adhipktyred whizh tes@lted Br re@brhtidh @ addandidi inatopiesis and a reduction

nisyerin f Usi '
in bone maan{ng"gggﬁ %s d%ﬂ{eﬂ} e d)go)gi HFIQ 4 c&rc%h é)spgyplezré{fgﬁ rgp}%gxltﬁ%!:tn)nated
cyclophosphmdg/doxpwbméwr@hﬁwﬁd@ch@rpn)@mémr)lst«?rﬁi o nonmete Flvealfepipsion was
achieved. ’fﬁe pgefén[@g&%%mﬁkegﬁﬁcg teRp} Wit d@fif RGHdiviexif8 1tyegat i ng

ients having rel a sed/refract on- Hod
00219) et = EPGI B R F OUN LR e M T SRRt e Lassocsed
acute T celfledkem@éjrtiphoga &y sdnbjistetinghraedifddl fapseddeivfes destrdrey herein in combination

Gl - Hodgki n | ynphoma bysadm ni stern g a
Wlthhyper%\}% Jhe DT fusion protein as described herein.

[00280] DTHGGQUPZ]IfUDé‘ﬁlP% Reeik s wa for e effgstiva RGTepiENg? suiefhAR Ving agelid tumor (Eklund and
Kuzel. EX@RfR@G tAnvi€ankdt Thére 200G bA(15:-8PRE Cltherldfdvd, @gvﬂaimrewls b frdethod of treating a

subject havBé 0%?r (ﬂloré/ %g %m?&sday.?ﬁa%mstegn% Hod:ﬁez£ B‘P%SPOP 8ro?en% as deicrlbed herein.
Exemplary pelghniroers inglude; bittarechotlirnibed td éhoag thaélﬁsele amjgarnm:lmt«fdefr qmamong skin,
melanoma, ﬁlng I}Qn&@als aARsSsdowtt biidh, Qecﬂﬁ’lngtmacgfth}trag Map¥eeal [MBrP AL colorectal,

was then treafed with 1 cycle of intravenous

denileukin diftitox (9 pg/kgsday for 5 days). Cinical

rem ssion was observed with resolution of all

cut aneous di sease, and constitutional synptons was

achl eved 2 vveeks after t he con‘pl etion of the th| rd

o Y 1" £ 1+ " 1 F A1 o o e




of denileukin diftitox. [00275] Provided hereinis a
met hod of treating a subject having ext ranodal nat ur al

wh2dobe14835 cel | nasa b ni BCEUB7QS/667682
SR T e R R R AR e
gland, liver(dodrioy, roedin, @istraintekrinbietxat, odsepterynk, Q@ﬂ%ﬁ]ﬂnm miadteabsicla, and the like tissues.
[00281] Acq fd‘r’afﬁ Qéilurs] %st%&gsei%%} i n@&at@é E @t‘f}l th%ﬁgﬂ ﬁtlfa&e% éeﬂgwlﬁi(c:h express the

] ect avi n treat e chronic ocC

high afﬁmty @Eﬁ?&‘ﬁ&’a II( ﬁ,rval'ﬂﬂgp reécegngpd %mmégﬂ@ér In aﬂ!}@f %bfudy of patients suffering

from stermcﬂrka?tar_z 164HD, Biel gﬁfdp)bf pﬂl@ﬁﬂ; {Veﬂd ldtedOhitH & do@é(regﬁﬁn of 4.5 ug/kg daily on days 1-

5 and then vgege)g?gryrel\%ttélr{/%%iga g SaIZSZ agil 93 %“(?S eelr %}E)Epi‘%%gt?e% S wlgpe tkla]gteg Qt “Igt% d%se regimen of

9 ng/kg on Be sapyecklmdule. Respaists, wepqaetsseesrrrﬂ st daxii Gmntl éQD fed af:tth: patieg$ resmnded all with

a complete Rz%olnm@a%ll 36%9([ @f% 1ﬁa’t et M}Lé &t dlz& m%ﬁnﬂl%k}poﬁ% P partial
reductions in node size, and in sone cases,

responses).r enj ssi on as | dent i f ied over tine frombone marrow

[00282] Prcbfh(ﬂ:ﬂ&bxeﬁ is d Methdiierf trEE&ithl Qbject lavingahGeHD by héainB@rivg@smodified DT fusion
che efractory against fludarabine (Mrgan et al.

protein as JEHARNEET " O] dar Res. 9(10 Pt 1): 3555 3561). |

[00283] Pspriygis w7 inpmner resdptddekiaidisedss ingvhnght Thesdls et chrpiigally sgmylated by antigen-

presenting &Hpﬁl%tskiﬁal“so?ﬁs&l@ 5 ORtbsic FypRROGYhicGhd: fMdKeRTiRerRittent treatment. Denileukin

rotern as

m ni steri difjed DT fusio
it wasGRRF P B UG KA B OB DR PRORT PGP 'P R s st of e
treatment wadraisgular teab eynéfofne (:WalvleandrShear d2004ngMaATsIb(1 & t 933al9# Ng In a phase 11 study
of patients JM*FQ?{% f;l(-> l/flre %Hgﬂoﬁg ];Qa'a%\'ltscweré/ {rga%% VJ[ﬂl%ﬁé&qi’lI@é @dsies%(%@tl\ﬁ“A-f(® (0.5, 1.5 or

5 ug/kg/dayl)_?lﬁalprﬁc@ﬁﬁd zebg'nqg)%oseiyg “T810§°r el%?t :{A@IFITS E1ght ou&?,fcl|5é)§ 1e(51fs (treated with 5 or 1.5
pg/ke/day) SiRREH RN B0TtdedrEe WRSMROHE A Iﬁéaﬁi"r@ﬂ)y\ﬂibl G bridse Sukdataad Sévirity Index

(PASI) and %gthé a?rl‘gstr(’l'rlcgbw n%/sgsir;r%%n @e ourli;iD F?n§ gll trea gd th[lqus%to g/ké/(li]ay, benefited

from a 2-grigleggprewaneoimn the i}gfredleeléﬁﬁofcahyper CVAD ( hyper f r actionated

[00284] Pr&Y &l RBBASPhAML RS rdoxaL & By fécﬂ{a\ﬁng P{okéstld HSREEAHHE B nodified DT fusion
wer e admi ni stered and conplete clinical rem ssion was

protein as dgseH{ped\AESI™ The pati ent received nmint enance t her apy

[00285] Alvd dofitesipiateli Betkih s adhditiddtodprotiding inajheaince {heRIY] adRiirgurértie d non-

1nununogen1.ce15'?h@m}igro%ﬁ{‘r%tdgs%ﬁ?e%fhezte{neat I'ng a SUbJ ect havi ng human

otro C virus l-associated acute T cell

1002861 Asdewikibeeh /oo ey ENYFAi13 @82} HEpS 26 Haf Phebpopypization with RNA-
transfected B e @B} B a2 Sifed @R Glrht ?Btﬂﬁlﬁzité]pdté'ht T QADieiRhde® M patients with
é

et S QLR A O LR LSRR LTS D Do -,

CD4+ T cellnamnsmgxtlaels etpradsibgholL-7 fekdptmm d-chainl (CIRIZ &t in aExgydatary F{evecity by suppressing
the actlvatlmtnh do of-[)laﬁy T cell% %évzf £ qﬁ Wi Job1 38 E§Q Me-ﬁhﬁﬁeféﬂrﬁ%) Their physiological

provi herein i's a nethod of treati
tole is to PIH‘SV |ﬂ}?d1°8 rerigst theyfgvslonment gf %“Eﬂ%?‘%n‘%’?yé H‘fgs‘f“é}“f‘?@sl’&nses against antigens
expressed byRekinfal @FuddTohwist @B1. proot B ERp. a&dd@scnllbelbzhkéaﬁlaﬂd Powrie. 2001. Curr. Opin.
Immunol. lgxé%q.%ﬁ%; )éém(%) o!umoi an g%ré §r6: Irlal’}%:)elrl}¥‘I sgeﬁ“agt? %Bs re uP%%y Jehg{)ﬂ%g) may also prevent
the tumor-bgding host freinameunting ah aﬁgtwwﬂﬂ@qsnmbmeawnseok’/rarlyus stigiepprve shown that
elevated nufnggrg Hszﬁi@iﬁﬁ reed Y HOFRInd InRHVNGRRhncerPhadnys (Wb @54134062. J. Immunol.

or ect - 48 V\D 2009/ 014835 PCT/ 08/.0
1664272106108 Reien B edoh e PR OHE: v ELSPREGTS SLGEE ot 2004, Nat M

10: 942-949) 0y mtpensetnt ©ltl A CD4 DT, Tregain mwrolbngmmowmvb was furtbeydighlighted by the
demonstratx%%@it de 41 r})q Tre:gs Ms%{g’ an}f '(%§¥ntlbgﬁ19§ din RS &t,f'fegh%taﬁ§ ttdrﬁ}fil l1mmumty in mice

naso enito-urinary tract, nuscle,
(Shimiza ciah 516 kdmeRib6d 551 | BOSBIT e 6 10h FRIeG RS, PSP Morcover,
anti-CD25 fikr, an(:&ﬁ(é‘l@éraﬁe&tu[ﬁﬂmaﬁ EICGMEISF Lsycr&thl@ ®U g hun@e tdlN adddoldnged survival
of tumor- beﬁflglzl%lrga%hg(g ugé)rreg aiigzo'gpge 191hd qgi |82§u é%% g I? :«Etgrgl;(f tR?se e>g)er1mental
data suggespthatdie dfficasyt Qfdyncgftrepmep@qqplg bs nghﬁng]eql piyjadnfipigipption of agents that lead to the
steroid-resi stant aGvHD, one group of patients were
treated with a dose reginen of 4.5 pg/kg daily on days
1- 5 and then weekly on study. days 8, 15, 22 and 29.
Anot her group of patients were treated at with a dose
regimen of 9 g/kg on the sanme schedul e. Responses
vere assessed at days 36 and 100 41960f the patlents

o o, o o ~ o~ s



of patients suffering fromsevere psoriasis, 35
patients were treated with one of three doses of

preferent\gldlsgl%tgnlg{%ggkéwS%g?egg,{saﬂf as | K9 dc?s}gaé %?g%br Ig %(:p}/e?sgrl;éqg%@? ?ggggtor CD25

subunit. patients (treated wwth 5 or 1.5 g¢/kg/day) showed nore

[00287] Re}g&%‘tﬂnaglgli{séjiﬁtg&gﬁ (iJ co\ﬁ)ﬁ?ﬂ% ]?/KP a?%j{gﬁ‘gn ?sydaﬁlnﬁkm diftitox and
ONTAK®)pxh§}gliu@qt%‘ﬁD%5 Crespae Thegs s wpiagigtic (repgq)e qI@.mmap(ggCéﬂqtlgnts The cytotoxic

action of DABbgII-2 3L QL Wb t@ulﬁofd)ﬁﬁﬁlg(ﬁf thg’h&ﬁ-gfflﬁﬂf gaysecHenalibstQ@nt internalization,
rovenent Z t he gerﬁ de PGA scal e.

froma.2-
and cuzymg B B GRS R TS e RS P r eat | ng. a
[00288] DARAZOHEL whashowgtopsledtivels Emipgte Ackgs fors endorRPMCsD dése@ependent manner
without aplg;l:anj %h&l@r toQ[n%I 5 Io&et%l@@é&rd]:ggq" J&ﬁsr \glltl{]lnteinQeQi?aﬁ:Sgr ledv &l expression of

CD25. Tregﬁ;pﬁtl%ﬁgﬁqg@ ip ﬁlg{agclﬁg st:}};ul%f@moﬁprgltlféqapyfgiﬂlgg%gﬁmg T cell responses in vitro but
only when DABBEYOIQS Wa@us@]_pxﬁdi% £hd ot ﬂhrlihgalie 'd&a‘?pl%hﬁ)%(bhk@f Bkpletion of Tregs in RCC

patients Wltgi% ??S}IL'%S g?‘ﬁ_“f? rbly g%ggn%ég% q-g g trrgrzrlrs%erc]:teczl gtds ti]ed to 111%pﬁoved stimulation
of tumor-sphfle T tela mbfreaipdred @ith pdrmn@tr@eh b@u@m Aﬁrsnsmteéf)ﬂe eloney e

CD4+CD2§Iﬁg"hqtr€gg Yard R eﬁltrﬂnmé!i @411@; aOsQ{gfe'Hose of@ﬁlﬂ3 8§I@Wﬁ§§§a§%ﬁent bystander toxicity

atients with netastatic cancers (Su et al
and withou ﬁle% n p@gct ogﬁne flglf?@}l ozf f%lgl‘. Ce‘—k‘?"g@FSH@tCDaZP D@@é%ﬂL j! profoundly reduced the
number of ﬁegsrpreshfﬂ UetBE peripiial b0 oﬂll(?() patiefti)edudedd®iels f peripheral blood-derived FoxP3
constitutivel f s t -
transcripts, @ ate& TEe n)édigtx RI n%ﬁ nos }egc%g/e g%:t}vft%}l e\§\eog LII@(%?OG gr Q%‘hpcantly higher
frequenCIeStoﬁ @mmne@é@ p@ﬁ+ awell Sfcaviébi: @lﬁasure‘# ingatats trpate W}ﬂécombmed DAB389IL-2 and

DC 1mmunfz§fbﬁ%€rhcon%all¥h W&Q Qubjectd reckXRg tHVBRshs alb88: ALkt 14‘[654\@)5 a tréiBbotard an

y i cal ol rotect the host agai nst the
improved CE)Q I°8 % te Fg’rﬂﬁfiﬁ‘ﬁﬁ%’{e by regul ating i mmune
[00289] Cd‘g&&t@ﬂ!ﬂ@&ﬂy @aﬂsmbplmtlt tdle dependsop k balawd bisyeanafthaadr T cells and regulatory T

(Treg) cells; ’h%%ge@ﬁ EIC:J&E]H)]:ISJnE a@z;ck Qéamsglg)ggal atJd ne%lgstlc Mifi by &@%tly suppressing the

2; Read and Powri e. Opi n
activation of géikgienCD4 and G/ Berdy- ThSPsﬁé’éa feﬁ?fﬁ‘?ma&hﬁeﬂ@ﬁgl Zgightheria toxin conjugate

(DAB/IL2; IDafug:ek]y Dsfatok; @RTARI@NGas studlc@ gl ﬁﬁaﬁgyto@eﬂnlbts Tleg &3 Snd lsmzy( tolerance
reve

against neoglﬁs?lg g{)mors in glﬁrf]ans I'EAJSM 12 mlec?orgr/késfouro (?311}’ d?gr M, Tl r!:tyclzli:sg glase agirmmstered to

tunor BV1 O
16 patients fitly mew$igigmeldnatma angl té«/%ffeet@l Om@nbgmbereﬁblm@@m%mﬁfé%ral T cell subsets

andonmm&%dgﬁarg%mrehn advanced cancer patients (Wo et al.

PR SN
Treg cells aé (2%]] hﬁbtaHtDA&l and 2084 T chldt (< 2Mdds). T1El rePefRtaBdiBdoinciflbdwith the de novo
appearance oFBer r?]o?tﬂtantrl gjﬁc %{?&i% ml—{]fg% ypa'tlﬂieté:a% tléglluhéd%g ﬂgw%metry using

emonstration
ttrameric NIRBE- lgpssiese ewl gl Oq?e@@ée/mgpﬁgmwfeﬁ -SCH7D Pafeis Brsaiv ekt gt one cycle of
DAB/IL2 aﬁ‘d/ ﬁ)\léQ)f ak{-9atidnkexpifehcel kﬂgﬁﬁmdnﬁ‘mﬂélixtbnia Ehefﬁlstﬁ:&s as(fMabuFRdBY CT and/or PET

imaging. O%ﬁ panT)é Werl?%?]d(]: ae%earﬁgénpplgéespﬁﬁgéé% res%n oggeverai(l%patlc and pulmonary
metastases enpled @IRSdetriovy awyarenhaﬁMéﬂTilheecuM%eﬂtﬂle Aeqﬁlfgllecta@gﬁtam tumor

remained 1nQM's %ﬁn&%@ ra?tgll sﬂ%m@l rls@ctﬁdﬂ%uﬁ@{lgt&héﬁgal QﬁMSQQ%Qed MART1+ melanoma
survi val of urmr- earl%%lganl mal s (Sutrmul | er et al

cells surroupdypd py Cp8+ E){:ﬁlls RRsfrangient de n 8%"12$ells ehlfaltlergsi Way ({1?{%% gle homeostatic
control of cegeﬁermnﬁeﬂtyaalnd diatvafosthg gasisidnhatifdclve Teélfsivatcyecticite agametmeoplastic cells.

[00291] Rece or'ﬁed{‘%x l%sg%{tlesdtggt?agﬁ?E%%?aﬁ%é@%%%%%}ags%%%%%%g&f(TAA)-speciﬁc
immunity m@rﬁlmslm@gsstys PBESs. Barmstt erad fpmd|Repreg Fampnoh S6§0): &34 3¢ slsmonstrated

that tumors -EEt apre%biﬁ lihdﬁcstloﬁ @W&N@p&lfk hatudig eed ghcxﬁiul:tg)nﬁ% WAQS@édﬁQ: tolerance. This
eco

olrance BN PRUTTENET o250 CHA LB o (S gl Rpih i Tress i
human can@§ irdluding @ vdtiam cahicdrf using Xeralaakin GRIFAKONTAKIRY, 1giprqwsnamgmty

CD25- expressing Tregs in netastatic renal cell

carci noma (RCC) patients. The cytotoxic action of

DAB389I1 L-2 occurs as a resukg. of binding to the

high-affinity IL-2 receptor, subsequent

internalization, and enzymatic inhibition of protein

synt hesi S, uI ti rrat eI 'y I ead| ng to ceI I deat h. [002881

FNAPFNAS S 1 o s a o . . —



transcripts, and abrogated Treg-nedi at ed
| mrunosuppressive activity in vi vo Mor eover,

WG 2@njoi48:an hi r.fre C I - S pERCT/US2008/067682
[00292] C PR é{P% %%%ﬁt?rg %tgreﬁ)e g@{iﬁaé %R mE)p ?tgﬁfl gleq?ﬁé S gfgcuve antitumor
immunity (Wvtitigecs ah (20607 HIABI3IBG(A)-32922@¢1 ). ID@ildukimdifiitoa (D AR(GAHHER2), provides a means
of targetmgoﬂgg)c%ﬁg quéQ' CE]IIL it ypﬁéeﬁ %ﬁpﬂeﬁ?ﬁlbéfd 0%k ﬂoﬁ@m%éﬁvm ﬁl ng%l lC‘g‘hﬁS% mice were

was a trend toward I'TPT oved
variously rqdé%eﬂaﬁgé sgxg{eéqnaegmeﬂélaeqtlﬂlé?fé]ﬁ?l eu.lne dsios; tled@chlé‘rtl(él was evident within 24
hours and lhsfmuﬁ;brb}ym&@l&llﬂ giysneefloa st ddailakln sridep elﬂydsef@a imidada8HC®ith another
agent enhance+ %A%gen.l.slpeap é: ’I’ oei[:ll r-elt-s's)%r?ses a%:ovenlevetis 19cyuc?d{ gl-réigzlz(tiﬁg )1e L1t2111ger et al.
demonstrateghig amelgpd; Jagdeil the dléj[etegtldéyff@tsroé émlyﬂ(m%rcg@g |Tm§ cplhsen different cellular
compartmeﬁ‘tg ttheveﬁtiér@a%e of coﬁfbfnﬁ%ﬁ@ﬁﬂe%&ftﬁ%l@%&h& a%@xlt ksSenhale€ a2 &n-specific T-cell

a reconbi nant rIe in.2/djphtheria toxin
immune res(?glmail gjﬁtlaé:k 0% 15&%}1‘)112}' ?’Inéltﬂ{ﬁoﬁ QFttlfnanRe rews'&k%lltc)csed against a live
viral vectonas tigt ibfloredicead dasestheatliag yf deailaieiplditiox Whegusedinlcsmiindion with an
reak tol erance against neoplastic tunors in humans.
AB/ 1 L2 (12 microg/kg; four daily doses; 21 day
[00293] Tr@gs@p@eery@gwgmﬁe @h g]lte@faégart 4 reg:g@tnﬁ%nfl éwgum‘rqsq«}ng an immune response to

growing tuidBit @84 MalsGshiRL@AN @I BnaRd]. Mithoas; f3§3(1—§) m-7ohsoRs Ebrﬁ(ﬁ%daﬁree methods of

Treg deplet?ob%a&orbel}%gﬂg%?tzﬁzﬁg é(gv{g P%g\clyecﬁo@%fg ‘%ASE, ta’%?ec c ant%ody directed against
the IL-2 recEptanfoluak dndinegs (INESd ) @idrilee; usGof dt@le@@@ th)t))x AN atbyshita demonstrated that

utilization c@'ﬁ‘ﬁ‘ Jeg&e&ﬁlﬁ%%G%afrégr & %d@cmtm @ﬁﬂc&u@{:drﬁi@] vgftomd-z[fe%gctgﬁﬂoln%th@IST cell subsets
CD4+ and CD8+

but did not E@apceragtb-awr a?rp\ﬁlﬁ.y &%ﬁllﬁb}? ](féaelwopﬁ Itaﬁgf( Ellé Pﬁg\/%lowzzd a r-nroderate reduction of

Tregs that IWGafgaﬂﬁzﬁl thd othae ke Benispw Attt @ﬁﬂucﬁﬁﬁﬁltﬁd t6tal@Biber bf CBB{+3 T cells.

[00294] Prov1desd \él%l‘né} a x%atimode oqleﬁﬁgc?ngflj_aec 1}/1{ of Qu? gntlbééncfelr 29 Vé’nt‘i){goﬂﬁg\ téhnsfected DCs, anti-
usi ng elraneri c 0S1I hase an

CLTA4 antihogies, 8PS YD n}cugmaé@msarm 2R vprani- Hﬂtfssmrneeeplv @epcrfed herein. In one

embodimerlt, %&31‘ anle@c—IQ)' ﬁJsr%n Qlfotelrné\@{nluhigte@@ d)llﬁbvé’cﬁoﬁﬁinﬁrﬁ@rﬁﬁonpﬁt}ie @ht-Sancer agent.
erl enc I eSSl ?ns of nel anoma . neta

In one non-j glg EEA ﬁla?né ZFfEslto }?rﬁtﬁlﬁl sr?élnurﬁﬁ%edgaé?qag ﬁ(tur %4) days prior to the

anti-cancer @¥qer i enced a near conplete response with the

[00295] AIE(? baged hg,g:mqg ﬁﬁ]gt‘ﬂgc[ &ltre]ﬂﬁxgg efas agéél' PR AL Mion or elimination of Tregs by

astases cou e nOVO ear ance of
administer DY <SS BT CORNA T EFFEDCA ST Rl 4% HEPHEEaMIYIR scFs, ec) and

DT variantIUMkion ﬁr@féﬁﬂ cﬁ@ﬁbédrheiehi Meﬁﬁ&tic&ﬂhor@-ﬁﬁl,ud@fdr eianﬁalllsr gbﬁaalmc renal cell
ct1on stochem c arX}IC?IS revea ed

carcmoma W%?(it C ;ﬁ%ﬁ‘taée C({jlﬂ%?l' ng:éalstlatlc OSVlE'lITrlE}.Il OCﬁII}_]C I a D|g canﬁef In Oﬁembodlment a

DT varlantﬂkhfmsplepmtedxemdetlmsme@bllqwq;léiylaémmnﬁ@t@n @éﬁle patt-dagerr sgenmln one non-

limiting exgﬁ;ﬁé‘ WRID T NGk Qf@fﬁ%B@ﬁﬂoﬁm QML Qe @1t 1GRIRRH dh Gf &)Yhe anti-cancer
all ow for the expansion of effector T cel with

agent. speC| ficity agai nst neoplastic cells. [002911 Recent

[00296] InAhdther A@BAIBdVidRE BSrelh ad mdthgllof abatingb priosthte ymiondu oegliab tIF, a lung tumor

ora melano:‘rnsafrvgaicrle&lucggi &R 11lmg1§tnon(o}—%é l?}%gﬁllnrlgteqmgt Wma%éér ég%n % % RIJA transfected

assli ve proces
DCs, anti-(lifiyrptibodsg MEHIR zque 200319 2 BENerat L afesipn Profep d%serehsﬁ gerein. In one

embodlmelﬁ(htD’NﬁJrMntﬂLQ ﬁﬁﬁfl ploReic bdrfistoded foﬁ&v&ﬂ@@dﬁﬁrﬁsm’am kHe Yinti-cancer agent.
In one non-ﬁlglltitg%g ::r[‘gvgfl%zt ggﬁAﬂozgper?tlflfnl Cadtfn(le)ndsu ag r?e)?st ﬁ)ul(r: 241) Idzéys prior to the

anti-cancer @gamegs) . Barnett et al. presented evi dence t hat

[00297] T(Q%EH’ %dl tha -gﬁt?c%ﬁéa& of Qm%r&i%p&ﬁ be HJ@&J‘IMQ& 9?5&91\&% 'pﬁz{}maceutlcal
ncer, using deni’leukin diftitox

procedures i‘fh“r?ﬂ ﬁ‘llftves or expeNAPS D prama, £83 éor,ﬂ%z@@g}. @-ﬁ%g éosrr?ethal to 50% of the
populatlon)[aﬁ@ﬁlg E])SOI (théldo@e ﬂl&hﬂe’hﬁ@np a:fecﬁ&ghl b@t of tie gopllhti@()) The @bdeSatio between toxic
and therapeufe‘ ic &fectts 1srh(cltﬁ%%a Iegt%:érg(geé tand J:i Ic?a% (bE 8780.}&55&& a§ﬁl§ %tlf%? %Bso tdé)%gunds which
exhibit largg hg2pan¢ jndicBeand prg@kqadn Vaile an@p@Rnd@ @qg(xg@g)th@ sz)e effects may be used, care

provi des a neans of targeting Treg cells. Treg cells

in spleen, peripheral blood, and bone marrow of normal

C57BL/6 mice were variouslyireduced after a single

intraperitoneal injection of denileukin diftitox; the

reduction was evident wthin 24 hours and | asted

approximately 10 days Injectlon of denlleukln

- . oy

immunoge



utilization of DD resulted in a >50% Treg cel |

reduction without parallel cytocidal effects upon

WObdeni14B3Te subsets but did not enha ce an PET/URTNG/067682
should be tqkmﬁjlestl%}l a Yqﬁ}é fystgmf%at megﬁg OmE(glglfiﬁ t9 sHeeo PEigoed tissue 1n order to
minimize pethgiabdhnagdao cen- %n&rowdnmbmmlseﬁealtﬂ'y @tisarkihthtrehyastied side effects.
[00298] T}Je 95}9 %taﬁl{m e(?ltéfﬂﬁ&rc Es?%g %H& :ﬁuqui“sthﬁl?slgan fle ?S@%}rﬁg@ ﬂghé‘a range of
dosage for Wérlehuﬁlams The 4?é%gﬁ Gsugh C‘é‘i‘ﬂ%‘ﬁ’é tiergpreferely pithin g ranggof circulating
concentratiét3 iHat BEGRhe BIOE Kith (1&16 @r no RS mmﬁ@e hﬁﬁl vaddCSithid Mid range depending

upon the do%;ﬁ%%%n%?ntgr c{j ang %B.r:m{}e otJ admfn?sfFr\ét%)n u?hzed For a1¥ comHound used in the method of

ari‘an fUSTon °pFot
the mventmie@@ﬁlmbmtltaély effgrtivd dpsoene be estibol matrtly fram[odll gdtpieassays) AAose may be

formulated ErHﬁlin%n nBﬁé-l’sttg 'aauévg a m&h%ﬁl%nﬁQoﬁ&h&agw@Qngythat includes the ICs (i.e., the
adm ni stration of he anti - cancer I

concentratl?ﬁﬁ{ t}re tost fqnwgm%m aéhle\teﬁ a hﬁm@;ﬁmlm 1’11(anafﬁyagqt%tﬁs) as determined in cell
culture and p¢ frtsehtd bedovailBxinsit @rSuch Afori&R fcarf };&Ulﬁec(td-)nofba:yﬁrqlély Odtermine useful
doses in huﬁ‘gx}sgbeﬁ/ells gnngal‘allsmg?rﬂ gé m?a%? Pgé 5 r[egamp eaf?ol_ngaﬂgg ﬁ 1d chromato graphy.
[00299] The gutbedients < thespinpgundsand methpdmfégsvrwt plipeion ot emqnﬁgl (ke illusteative

and not 11mﬁiﬂ£ |M&ﬁﬂﬁ€6ns agBRkiaddBs Qmabe Rﬁ@e Eyr p@ﬂ&ﬁs@ﬁﬁl@(ﬂm%&n in light of the above
-CLTA4 anti bodi. es,

teachings sgpgg“lfzawtthqsT_%latflﬁaéflpsﬁaub}o&%tgiathona g}stﬁer I!I):'[V) 5)60 fee%?,ljﬁ glng the I36:scr1bed

modificatioMeth dsdel Epi®pt seaqmmses) desdribeleY LS squeaxa ol 8-celiepiapt sdgiances that could result
in reduced irngxlﬂﬁlw %egl%ltgr and & rgdug&%ﬁ@tiﬁ§ ég%hﬂ:e t@l&ﬁhiﬁg cal IGE [:u’nctlonally with
at1c ovarl an cancer metastati c_ | ung cancer

respect to ﬂrfwbélWeto etf5e d Drfeprtophoge m[ETOt?PaﬁS‘&ﬁfOX}nI_szFfH%‘}OBh protein is
[00300] It ﬂdﬁb EHnSélﬁib%do b2l skinved thyararhntnai Ic&hlfoahdsQﬁd ﬁlfﬂ:thf)chelescnbed herein can be used
for other puBalosvamc 1611 ntlg, ﬁ_ E%ﬂe lhe de%ve 09 othler noveé %o%glél sxto a lec%ed cgg%otpulatlon
[00301] The@rsseng ab)ohchayxscqaremlates eommeltlemtfqﬂ-ue@nelemumaeglemfmbO[dm%l} is
contemplate!cﬂhzﬁ?fb‘{mr:eoﬂsc'&%%ml&g 91\5{ Q@sth:@f@(ﬁfvg 1nI pRoifotiiE thed, Qtixer toxic effects by

trea rostate tunor, an ovarian tunor

alterations i QR moae. X FI{EVI) éﬁgﬁlgym aﬁd/P’é%q&EW SFUTFesars Lﬁffﬁléﬁs Ialbtf.gexgsrto stimulate an

immune resp618g & tbg/toﬁd ITh Pargituedr iefbodiendN DI cCraprGeig oagartbord Modjfigd (RNAE(y),

(x)D/E(y)T aflceorst{a%lgi q cev ’g‘rre%oﬁt m}rq%gda% l}llgelqlgollﬁlpt? lroxste E{eﬁe St%:uﬁ:c%‘%gééédn is extensively

dialyzed to m()@@ p,ndeqm;d ondl mel eyl vaighitmolegulpsTangdigr Iyaphlhzr.qi_ for g regsly formulation into

a desired vdh{cRl Bi dhek SmdThdAtsSit BLRE pdsOible RVRE tdRihs BERhHbrielok RloteQBtivfsite residues
dﬂg} ant i -cancer agent. In one non-limti ng exanpl e,

(i.e., a toxojdp, for FRMYAIZA[Aht - | L2 fusion protein is administered at

[00302] THeeaspouhdsiand fudthodialysripadihereintean bdxenplaynd indethese ciragennces in which

amounts of! [':1 Q(Q(%P\chulcir@gsgd b Mel@@xdsu{:ﬁ]fg'eﬁpﬁlétclhﬁwﬁ gétﬂufg%‘;ﬁ s@ttmgsu&}n:re it would be

ngredi ent can be determ ned by standard
desirable togﬁ:glf)we]@.{f&l psc%smblbfhe e%tgmalé‘gr Wue@geplc% IVt11§r ggora]nnatlons thereof. In this
setting the @}PAE doRAE &l somB pérabiBther€ofGuonldfbe Eepdl@éd&feﬁaldﬂddﬁgacﬁ%&nﬂ BB with the desired
t he dose |.et hal 050°/ofthe
seentor il ARGy Pl SRR b o PR R B ggrmaneor e
catalytic dopgjpphé thi desired agjqet oelals@cwkat i o bet vveen t oxi ¢ and

[00303] Aéent@ B@B&E@u‘le@ tlﬁt ﬁttb% cbucpletdh@mbmﬁ&ﬂgﬁhg Juéh 4sAkEN%sed Mekeintinclude but are not
can, be expr he r.at 0/.ED5

limited to; Rm‘ilcl’eﬁ or P&S’éﬁlf‘ a%mefngr % echl&d%( 6@%&“?1 qtﬁq%ﬁ %Cécgmgingp ve protglns glycoproteins,
proteins or fpsvel ddemied entitfes thet re@rigpdsatrdgvetdatitersexhi bit t oxi ¢ si de
| b NG adS 6D e Alafocs Dy WOnARAPMHO JABERar embodiments disclosed
[00304] Thgég?{l t%o%g%’amsz sthaouladgeksJe ¥aken to déa3| gn rgm odiments cisclose
which are vej@r thesegpesf $ha 4ot ar get s such conpounds to the
site of attectect tissue in order to mnimze
XL PAMHAGEP e to non-cancerous and ot herwi se
[00305] In hlﬂijutt]iEj em’eddhrﬁen&n’dip pitekeat @byqatlﬁrs@ums&[td@r afefwatbtle:, compounds described
above. Toxlng 90 n u J%El@!;lﬂledLé [n%mo&tk%r ?(9( eﬁ%y[g R)Pgo%lb%‘ﬁ(ﬂx $hereof can be
r%a st ¥ be

ani I es can used inm formulating a range
provided ln@,fklt 6k 51gsénafyd).e uppd do sambipgikeriexin yilna %%lg@ gelldindimg digand t6 produce a fusion
conpounds |ies preferably wsthin a range of
circulating concentrations that include the ED50 with
little or no toxicity. The dosage may vary within this
range dependlng ~upon. the dosage forn1enp|oyed and t he

o o




in reduced i mmunogenicity, and/or reduced HUVEC
bi ndi ng while maintaining near native functionally
wowdok/o148espect to the ability to use as a DJ t PRDPRIN®067682
protein thatI t:ﬁg?ﬁ %]eaétlchIaf {j’g‘?P{ﬂ’i op 6?‘? egoﬂs% feﬁ@fqr%ﬂ)scanc[eb 80Tafetad}i tg use and storable
container. Ehe &ids @ﬂnhxercmaﬁﬂse if Quitatsle ckdiret Mehns,m compositioh with addutddémmunogenicity,
VLS promc?l(r)r tgyﬁg §ffe%g rqg&ﬁgegl%nsdtﬁégr{f I ﬁ%% tl;]n%gr %é)ﬂgprﬁ?g m%&lt;lyc?' ﬁg or a fusion protein
er putrposes I ng, for” ex npl e, the

fhefeOfmSel@lble\?elrtyn%ﬁneemsher novel nolecules to a selected cell

{00306] T&Q&H&lﬁ?& {2Bns of {h@mﬂll gIﬁb@al]@ﬁ&ﬁﬂE\Et léaﬁtﬂlnb Gal tebftube, flask, bottle, syringe

at es itions for
and/or otheé?,%lg n?@?ﬂn% mt? {}VE{)Q %e gt lFﬁS%?‘PS |pglly%68t1<ilehc§fl L’?)%‘ieg’l aﬁéfgre%ifgrably, suitably
aliquoted. e Ao trichids a tbats facentdiwigsatddabteant fuyien protepy, detptablegnoiti reporter

molecule, agﬁfo%gg{helt 1@ ﬁ:t cglttglﬁéfg o cp))fe coﬂ}‘ ltie%{eﬁtt ﬂno&ﬁnﬂefkla@ Effe. QlichBhtfiners may
and/ o | anki ng sequences are

include mJﬁﬁ%@ﬁ&W%%‘O\&ﬂOﬁ@é ﬁ@stwoeflrwnarhe &l AP FeiPhEis ¢ag also include
printed matbie® fdr @3 JT thelnihtdpidlk id wekiar  enbodi ments, DT conpri Si ng
[00307] Paflfages%rnd Elgs;cgn %ﬂ;dﬁxé)g%lﬁz allrlc(llz(d)e a bf%é{gl[g a%eglz( )d gres (ryallf/e Tn%r a stablhzmg agentina
pharmaceutggat ﬂogverizglon FE'aelf eympohont ¢fiike le@ﬁpbfsfrwioend withingan inskirddugedoptainer and all of the
various corfiftkYAE Bk % #hik §M@pdéﬂ%€ Shve@fon3i8 bdn HIRELEHA B cMBLtE8BEe or room

nol ecul es and/ or |yophilized for nore ready
temperaturg §QragGt atj on into a desired vehicle. In other
[00308] Adkadiyhep@paritions Ginabson gﬂsI&iebl(mch & hosige oo mlburhia (RS Ay to increase the
shelf-life OHH Crilf WHEE e %gr[‘r%grglgrgl a‘i'e_rlﬁgep Clzgd’l% kitlcart Coatagl fB.I%P% glgar;tlgﬁs of solutions to

mmuni zat 1 on onmpounds an
reconstltute(jh%]d?nhﬁggd Pprepagitignse éﬁ:ebtébl@ f?ﬁq)%?,t@épnl}ﬂ]@g?ns @deeél known in the art and include,

for examplé; bﬁﬁﬂﬁﬂéﬁtﬂﬁﬂﬁ&cé}ﬁhbﬁfﬂhﬁdﬁhat@lﬁﬁfﬁféﬂSalﬁé (RBQ.) oxi n woul d be

[00309] Acrditloggtyt hﬁ 6%0 %’ﬁ%é?r lilt(s: ?ro\%gg L ?ebrlécr;m g;.gtgi I %%lltl:cﬁe a{an?tI tlt'lc GOUC T m01et1es provided
herein suchs,dbr exsmyle 98¢ dyl raor¢ heomtnehcdlalanctfmronﬁ PTIO9TO gemta(bletrymetles/agents
[00310] Pay ?es a3l kmwlﬂérl iiRle ()Heegr%fre co'rxﬁ}oﬁemssfor an §§s£§ lE]Lg:htab for example, an

ytic domain or sone portion thereof b
ELISA ass"’rye?i’l“é%"éfdty apsay M eRibpsyRrRpsisrase AH 1Y ¥t Sla’ﬁ‘P]Fﬁ‘é’ by &rstes wfhis application
include, fox&gﬁﬁﬂle Q[oo&ﬁileﬁﬁlhﬂa&d tisdd dctBHagmid sécveions; uqm’eoltyﬁxﬁﬁ@nd products thereof.
Packages anchltSs cgr{ %reﬂ%er %n‘%ﬁgéa %ge togintoliee%o&gog ﬁ%ls %? 3(%%&?) ?Qsa&%¥e2@ %Dlgge acup,a
swab, etc.) or nmol ecul e. [ 00303] Agent s or nolecules that m ght be

[00311] Pa@&%&l B8 kit ARhE iR Gudt Q)fdel%p&%lﬂg asr egérﬁrﬂé Q$efAudl @Es@hﬂﬁxon mode of

samiisn el B pentc e A B s e B Lbmosiions
described herRBIETIS riathage q@n Girdemniscludglayabelioot @iings, canggr.ot ei ns or

" n8g |
[00312] Tl%‘?‘%{% gffcﬁl%?l}goo ters.r rhbds &5 ﬁﬂ}éﬁal Etﬁf&{ﬁ J ﬁqsﬁ £C4hpbBents of the kit. The

304 ere ore, e under st ood
packaging mpfgrial eHFPRIEED yoe@nrrﬁe%errkﬂy tawécaﬁar tlra%elﬂf FrteEpseurREh ped for such
purposes (eC§ %Gllve@ S:Gﬂugat@h iF6dt, D4s6 p\YHsﬁch o, 4n}1eS,GRPET IQ:flaBbh«‘inartkngg insert can include

appropnatef mstruct ns 1ts f%{:qééoref fa aglc@tlona-[)( nl Qcﬁot? s.ar s ctlons fornussmg the kit

er e atl1on conce
componentk]ntagy ﬁ]gthocugehqmqehnqnhé k@@ﬁplgq;hq@g: CQ@BQHnﬂ yeapaciy jgpdigpenser together with

instructions fgf(a'd%mﬁm'g%e c'oﬁ‘lgouﬁl@ %ﬁ%ddm&ﬁgaﬁ{%feﬁi t y, VLS
moting or toxic effects, or caq

[00313] Ine:alﬁtl(t]’)lé canﬁPcéQ/die agauqtlﬁnsafowrilctlcl%%t}}( q{ f éne chécnﬁigcglgretnbmcludmg treatment
methods. IS Giidbibieail fldittoeatiyrincaMdt ind@atgpe of f sa@sfoeiy clblcakjanﬂrgnﬂt bgaigddverse

oo BTy AR ARt i

Admmlstfarl@c%p‘tsepnehuraan@E‘PJFCt(e g., |L-2 receptors on cancer

[00314] T}féelllsh'ﬁc)tlohd’ln@ H'e%ﬁdyrlﬂt&l rhh%€r, af@j oitp@;ﬂeabll Rrdb6LQM tvahiA 6F affixdd@o the kit, or ona
us cC cont ai ner

label afﬁxeg to Emaglpeeksﬁnmtgp all & El%aéi&e%t lgOééu £ &9 tamlng z\ﬁ_coglponenfS of the kit.
Instructiongngynadtlitipgllp be included os b cemputer r@dab@m@mmatsmcemsa didle(flopify. diskette or hard
The kit may conprise a nodified DT or a fusion protein
thereof in suitable container nmeans. [00306] The
container neans of the kitsswill generally include at
| east one vial, test tube, flask, bottle, syringe
and/ or other container neans, into which the at | east
one polypeptlde can be placed and/or preferably,

o,



[00308] Additionally, the preparations can contain
stabilizers (such as bovine serumal bumin (BSA)) to
wo paweasses t he shelf-life of the kits. Wiere tPer/us2008/067682

disk), optical &hheh 15 (T RVD-ROMBHIVE mrggeticiipps. lcfrical stprags medie such as RAM and
ROM, IC tip biid iy@fdsf €fea sath B nggadic/Satical stwars nde@ia. reconstitute the

| yophi l'i zed preparations xﬁﬁﬁﬁﬁkable reconstitution

solutions are well known in the art and include, for
[00315] Thexpplightion makihe haticeundiretadd By rafersasttatik follohng phmtimiting examples, which are
provided asbe'ﬂ&fqﬁ&? dmB&Mithddes df R@%plicgtg)qaﬂg]folm{gtekm | aYe pr&sgﬁed 1n order to more fully

ckages or kits provided herein can further g
illstate exfpdmspis pHEe BYHEP™ A BRTCE POy PR TR B a%ﬂ“&gg the broad scope of
the applicatiodr Waiadeahie embaitments dfte@rds@p afplietionbd ve beHnebovara/ desciiied herein, it will

be obvious gna‘aﬂa{ Snb%ﬁtn%ﬁt;s %{% tpE Vfggh }fv%é«éf%g&gbtlésonly [I\QJQI%JDQIL veP ﬁﬁ&ggc%§nges and

t's can I nc nore conponents

substitutionf @l By Qi:gtsra? thogau;glll‘le(hlg thefagrw1@glgmaglng diem thg ipgeAtion éar}hould be understood
that variousCaltb:k0%d GitheyendSit¥nts NIRHRN oY by BO&GhRdyas & padetitivg thy methods described

assay, etc. Sanples to be tested in this application

i nclude, for exanple, blood, plasma, and tissue

sections and secretions, urine, |ynph, and products

thereof. Packages and KEXSME®AKE ¥ urt her include one or

rm E@nsq:m&p %an%ssfuﬁxr anﬁ@uhﬁ@itioﬁ Rt BT VBr2 A IID (- Pubon Prdteins

ringe, etc.). [00311] Packages and

C%F‘f‘sc”?:’a?’quuVr“(’I‘t@r‘mfi HéFTFd‘éllé” Brofeifsel * speci fying, for
[00316] A &m&m@t PT-basef tadptote depdingat m@hipniEdadi@fat the N-terminus and amino acid

residues 1 tgrou%hgg 8‘(3 géﬁ# %[8&8&)%%{2 Rk nﬁtlvg I])C'Ié&évsf) H:Flglf(lfs tZ r3§§¥n¢§fﬂt§’1}]1cated toxophore) is

constructedag ﬁﬂ“é&] Qr|r@rdgesals3 82@égégﬁl7g@§pa]hh"§p@p¢]toxonh@re ﬁgbqksgg:@ngrﬁq a methionine residue

at the N- terfn‘ﬂfug hlﬁﬁno' RlrbidR e thf%bﬁl 38f6QSE(§ [IERDI NG f the GANE DIT- (ndWRIidds 2-387 in the

truncated tcgcf)]r%ﬁ&es (é eﬁ‘a‘%?gjgg hogaitgrﬁ%gn(‘e rtgafct(eg{i ‘;’% Ih’gB 8% [?'p%?»:%rg T389 contains three

x)D(y) mop&cakragdlreg Ti9VDE), adsidoa 93 (VIDS), mdirésalues9pEAZADS). DT382 contains residues
1-382 of D’f’)tg%r k b%%éé Cﬁlﬁ:gcct@rﬁmgﬁtrmggd ]Qf‘ H@Jﬂﬁ;[s a@hesmg}Ll}g cmcased in the assays

or suc ur poses , paper, corrugated f
provided hqjq:uag)g ’testitﬂg gltcinenah\!yd)if T varﬁaﬁm @ge w%%cbun}ierstzﬂgéha}t g@&ﬁc%ﬂons made to DT389

also could Mﬁdﬂagi eﬂﬁmbeﬂéiﬁ:roflstﬁarde £. ﬂDTl&’iEanda@&ﬂ@cﬁlﬁhﬂﬁ@aMJ Hifn2613 1 provides amino acid
sequences cif nﬁvilltdrl?g)éh'rggf T@Zf va,'nat her u?lrcgﬁs 3 %T@gﬂbgé nal %(Mltned sequences are

ALy P SRS u3|ng
vector/tag s@q)wp@p;@meg)kmmse ahtyvageqnlq d;(ghbghtqdheltql]q\zghtpxtoznld nmtqttp]@s froanWT sequences are
ﬂm“mlnb&@gkyde a conmpound in a pack, or dispenser together
instructions for adm nistering._the GO ound
003171 St BB &R SR DB Uk Potiisgegiy Quickhange
mutagenesib Ki€ ls gk to Bxsibtrudcthe on@atidm. rOl@bacctdocderpgmamareofesigﬂeé tatehadsling residues
within the (?ﬁf@r ?ﬂnﬂﬁﬁt@dﬂ\h cl udi ng treatnent methods.

s can additionally include indications of a _
[00318] SEQIN NPHck W7yprevident bish Pt nondigbtingexespplagi jrodidigdP Sgand the corresponding amino
amdsammﬁ&ﬁptons that may occur, or additional information
[00319] Thﬁl‘nt éantszgerﬁe%edg? &g ﬁ?‘nge%[t %/f d)?‘ eequ 115160181 tosxynlcfﬁr%neaﬁ%alé/r}%sed e sequerrtlc%s encoding
human inteﬂ@&ﬁllﬂl(]SECEhE Nh$j eructll blnémmﬂy’ﬂdmh@wf k- fuﬁlpeelro‘mﬂs P@reziﬁr essed and
purificd,. ©: -, ON paper or cardboard wthin or affixed to the
kit, "or on a label affixed to the kit or packagi ng
naterlal or attached to a V|§ ube contalnlng a
Exp ey ST eficofipie Rl ariapts arg QEf t‘sé‘W "REY° addi ti onal |y
[00320] Plbﬁnd mt;tuﬂe @nceding traeapdiirdror kedifiabDE proedh, unilifisdiDl maging, and modified

DT-fusion I&%yn@ %Sf?%gg é@%ﬁ tctgﬁ }% Pﬂr(ﬁm )%gllsvp o éﬁ%‘% $saa5protease-deﬁcient strain
in which OWQPF@}WMMCOWHQ% pioging aﬁebe aétue@fl Araronc étea@emh’ea# grotein expression

is obtained BY 6d¥itRS oﬁ%ﬂrﬁﬂfﬂhxo é%wosﬂlz@e epGRRd. hyluNd $74)Foltd3ﬁfgﬁnc81&ﬂhn the
bacterial ceﬁh%rng%ge[es%eleg %%}flgé 1orba ?{f arﬁlEtge r com| 1nan Efem 1s[f0 r%l}?éé 51]6i6ﬁed from

derstéod
inclusion body prdperafigis Iaﬂdﬂsqtg’ehmehﬂph:t ftrldn’gncbm% Meghodyih WcallmeB iology, Bacterial
provi ded as exenpl ary enbodisgents of the application.
The foll ow ng exanples are presented in order to nore
fully illustrate enbodi nents of the invention and
should |n no way be construed homever ~as I|n1t|ng

o - . T

herein.




[00316] A truncated DT-based toxophore conprising a
met hi oni ne residue at the N-term nus and am no acid
0 e@boumss 1 t hr ou 386 (SEQ 1D NG 22 of the Pel/UyB®OENG67682
Toxins AR 0 S Gl S SO AT MES, FURE] N2 0GR GO ereaners o rmove
endotoxin et plo@irgdepatatibib 38250 thaSlect@SHUIVBBRar0 frm@Tﬁ&Zmd Adt@ue to the presence
of the endoP xms 33?18(90)}11? é?ﬁnbo%kftto%??r(]) %fzrﬁ bgﬁ% argze §veer & {drg-tgz:gc efm Separation of
breakdownpmd@qugﬂqorgg@ lgrREngteiafdso Eyurgflurng @pnrpaghavgp c@'pn(ah)gwphy After another final

purification’ cﬁ‘z@x’ 1@1U§§ha%§i§?m |eﬁdd:t(l)3§n is ldaURQ A &3 BTN MA)xopRblis tested for VLS asa

residue 4-485 of nativ nstructed as
function of B-Hé/é%f: ‘ﬁﬁ Bm g glgwtétb ﬁ%tn Iyﬁ%ofte}ﬁ? B grDC'J?%) %{’%Orfi'ﬁﬂl ¢ %ongltcted using Coomassie

Blue staininfgesil $easm BlG wheiDS)nples sindiegaoc28-dtrifedDB)ve ageresotved byltiss
Polyacrylar%l%Q %%g:gegcgrl)&% eglrs 5@ u%ﬁ% Ec%kf&i%loﬁa? ﬁek}gﬁ ﬁ§s de‘sl'cn%gdzheQJm QI-E%(QZWB in the art.

truncat ed constructs as
00321] Marefs%lﬁ eesuldr ible BTIUEE Wik adpapate ‘t"ﬁ’@s%fg’éla%'/ do ngs pfiket Hagyltransferase
activity of tA€D 8l orD®ly, toRsphdrd Garl HeRGHst LRy thsyed@ér tQEetéﬂ&fyio&iﬂc&y u@i@cortesponding

vis moaitf] 0 el s S - bt R S P T Eoprevely).

DT382) and tested for functionality. Figure 31
provi des am no acid seqE¥aMPELESX wild type DI382,

Dr382 variants, and @éilbemgﬁ,[yj&;sayl}TBSZ(GSSE)
underl i ned seeguences are vecto

100322] HigppogesRPrdebp el memi et gR Y aﬁglézobf A fapiCeppis Watkersvile,

Md.). Sub-doaRtiient @rid passigatdlio as sédd@dﬁt\équlmu&ncamtma pltiOsuveri stips. Purified,

endotoxin fpe% stlildit)g)ng t&%ﬁlﬁ’o]rz lndﬁh&ta% 1% eﬁe%%Me%%%?&hﬁaé 150 (Molecular Probes,

Eugene, Ora }th@agjeqh@n@we%gﬁawg & agémiéqt%d ‘it eqpigalent agpoyngs of the labeled
toxophores COHR Silelild Gd th&hﬁ iPRedd adnld AR el sGhd tﬁ&%béﬂoﬁied anD;Srbﬂi&debrathﬁyms Examination

er encodi n reS|du thj
of the cells ()& i(ﬁ?ys?l i‘r%‘fl? e%tl tfegtgtegtcgr nglts 66}3@%1]8 égf‘dn‘]r%ef\ﬁ%clls labeled by the
fluorescent doxdphdred NO vargheisg bigahd & ipresdnt prothe toxpghbieragd, eepiewtlyythe level of HUVEC
1nteract1on gdpt)fn%gal pl:ﬁ toatﬂéjtokcll)ﬁorgpiff'ﬁ@%%{)ﬂc@ Eﬂ)ﬂparls@ﬁlag: hcarrled out using a

guences. % The mutants are tested in
fluorescent AP %01 qupatl%a e pudien e ceibhihsleg Enmet a1y "1‘185‘3@%?‘1{ feplds, different
cover slips Sﬁﬁfﬂﬁﬂﬁ eliz‘deg nmsmd kthig is U3ed B Mochlde eéﬂsﬁpﬁkticﬁlaﬂy (nSEeQa];er M muBant constructs as

cell labehn%‘ls not rea%ﬂé S%) %dla 35 15’°r td O e%h e@?ole (SIBE)IL tc? %o%% ORscent complexes

with naunamqublhstmtipcbthéf @?uoyamfam asusaﬁqbltomn mngorﬂpeml@il gestigations. When
DAPI b1nd1 @ Mlts Hﬁcﬁég&nge s m%fy%ﬁﬁa%ce%nﬂﬁg | BOPTLENRGEE 8fdthad 6l lﬁfchn cell nuclei.

protein, nodif and nodj_f
In contrast, m*hft{sgt?cbwﬂb’f“ BB lokioue i 5 R 7 1 GRSt PRS- of the
DT toxoph¢rDESitreal thessignbl. inteiity artdMBaribéstin bsckgropudot gralsiee definagsagst
[00323] Ef?etc{ (ﬁ"lﬂﬁ‘ Df %nmllfa ﬁ%?{lo% ot ﬁ)srogﬁ%:l &J}Fl%ﬁog';/?f;ﬁﬂb Ea%tno yers can also be

elrns can be ac e reconb
assessed acmr@p@tonneél;@ﬂf gesaijbgdh by F}San@ﬂﬁ Belpracgt bly(hgdid Ippgephggm., 18 355 361 1996) and
Soler—Rodrigﬁ&F}i Qp(FJxﬁ en@ad. 206 037- 2135@ €99G]. ?J@teﬁtﬂle&heﬁl&l the ViMSsellebhces in DT and IL-

i ncubat | |0
t-1L-2-fu
2 damage ]—E l%/ Sxin% laB/ers arg tcuk é&gvg hI dét? re{;{l}] (c]onf:entrat ’ns oisD’P}feﬁlants DT varian sion

proteins, owcenim&thTé(ﬂiﬂs pe o Rien, qulsurﬁchmih@rhefbmqnfspwaﬂy Bmiefly, HUVEC monolayers are

incubated at B2lUS] BIMoRRWMmA bémf%!\dhqgﬁan@-%sgﬁ ?Jtéup %Qntxl%y oMUE N oﬁm @nd then
vander Spek, Methods in_Ml ecular Biolo Bact eri al

examined bY Bissy 380 O DIABISTPETICRITOE) DEFOE0 4 SIS FréPRBHEr hehly packed

cells with efoilghtdalrsbipe € Glhereasidmadsd <48 rddntap andpicassiron] Ok plag, UMredted HUVECs consist

of tightly p%c%ecp qungflte& ce'ﬁ?x/[otﬂglage%g &1 %9£s¥es£e% a?tgr%\é s fcﬁl?:gl?lto%l& fftl::% of incubation
eln preparations to assure ects on

and after 134%@ fenmationy figpRslistha menelever- dowc F%Ctswe W PdSstsessegsed-

[00324] AdoRRr I%Qtﬁ&if ﬁ%ﬂn@hﬁurm%@gﬂe@éihtp of &dﬁtﬁaﬁyﬁ&m‘la@e& 250 kb m:enfdyscnbed in detail

vty B e 2% PAERETAR 55 B A 9l con v o 0

58-65 (199D cAfites irdulrakiprgwitlothe eatohameba delarbada thodiltar hgntairifg @mfluent endothelial cells
anot her final purification over ion exchange resin,
endotoxin is reduced to <255EU/ M and the toxophore is
tested for VLS as a function of HUVEC cell binding in
vitro. Analysis of DI387 orDT389 toxophore can be
conduct ed usi ng Coorra33| e BI ue st a| n| ng and V\éstern

~l - o o r - o o o o o o




Ml.). Sub-confluent early passage cells are seeded at
equi val ent cell counts ont o plastlc cover slips.
endat oxi n pe. DT t oxophPCBUSIUS/067682

W(Pmob;foiaﬂsd% ee Wi %]r
are washed PR B ROLF S A oo PUBR BT R FEprgse 1 Bt
chambers, a(nﬂ/ttﬂeehaﬂllﬁl‘s pRicabiea culturidj€hn e he @regwill dfhilieatigrhbet il d @lth serum-free

medium coﬁtglpdnﬁ géwt]ﬁ:b% P?s dfﬁle%i gv)%g Gﬁ%%gesﬁ%%n €q E‘tﬁa—}’lﬁ’é &P §s aﬁded to the lower
well, and the gpyicp shoedter avel] atfe clseFiFa) SGirias f4vish swisBered 1K edl Bifghamber i

incubated uﬁﬁlaﬁkaléﬁ@otfr@efdlaaﬁﬂ%ylﬂhg uppeX Rl HAlkHeQbrowdbing NEid Gethd Bealdd is equal. Thus, no
romdj fferent treatnent

hydrostancpﬁésugfr@%fv%c% 18 Sfes?nﬁ etﬁ?fﬁﬁ}éeruljg? an lr)fvgr el gl ‘Fg‘ﬁ lﬁgleqtlw%ranon period, a small
aliquot of riddinorie $e@pper tvelk Bpérorved andoei@edeith medith gammning Pites@aterum albumin
(30,000 cpﬁ:}/lpnl)t bl%e ¥a9?8%999cf ﬁbm&i is thQﬁE%%EHﬁJl‘}zlea again']tq ﬂd%ﬁglmﬁgdlﬁw E&gore use.
Interaction I's proportional "only t he toxophores
Chromatoggaplif Fiopi{pring pf (g et | Colpuringsd BT S5 it OUR Y P the end of the
study is derBonsfrdt¢Of €€ &fithe IFF[ fbroﬁ&ﬁﬁﬂﬁtogﬂaﬁh ©itigBUhiA gFrieh[aam AbE ICefPhysiol., 129:
237-249 (1%&%#% §%1?]‘ bheqlucgtg 9 eme Sﬁ (Ia n trlpllca gar% feegnroléeﬂd(g :ﬁlgfgrom bo A (ll lgpéf:r and lower wells
10,30, 60, 129, 1leeh1260 MoTHET treadsion sfthparhprqu Bire T activitstia coshobauof s measured in

a gamma cdull@r, A tﬁ@&ve&@@%ﬁ/ﬁﬁﬂb% th@Sam, |ﬁlorn|t blrhgd loveP411s € irhiYed.
apparent. 4'-6-Di am di no- hen DAPI ),

Approprlat?%mlop%ar? glla(ilﬁ fPli lﬁl&]fgé(gleé H%mgct W‘e(Pé.l "ﬁgt[ usrl]&ﬁ)umm transfer rate of
the BPAE(6etblagersis eapiebedd aDMA ratasf @pml‘m@ﬁd?l:oﬂn& imthe &sfetiivelt @htive tn the number of
counts in th¥ %p}BKIA%Uﬁ(Xﬁ gfeh %@98 @o 24'0 Wik ?ér od %}' gté%ﬁ? stat%ﬁﬂa @P ledﬁ!n{]eq 3L T. Cell.

uorescence Is stron
Physiol., 129AF)7- leg £1989))- glkach alhwmil drgnsdar rgteyppanti(‘ ﬁzg) reEgents the jperage rqtq]of duplicate filters

within a gr&@n_ﬁﬁcﬁ%}oup Gefilkess hé1QRH GﬁblM&tE &n&oﬂfﬁ@@'& 4. MEQWrﬁorﬂH@rs incubated with
tate tha

diluent alorteeﬁZII :q%c{)téorrll,?ﬁrlﬁf rfoBngb%l%)(r: gd %%Vﬁ%e Smeta buﬁﬁa tn.!:l fcl)r(l:c?rtltlragon ootf 1%) is added
along with ['Hiflenygie tsgrumptbumbnan ge sppen whih cRg il ‘65lllhtll>usungna$feraate a@pss the monolayer is
detennmedlugiﬁg ﬁ@ﬁl%dlous[l}o&g’c%%]ad ggtfl&p tl"h@efnd&ﬂ&aﬁlon\éﬁl%véﬁtexﬂelﬁegto be more intact after

f ust on gLotel ns on the nor 0 %/ EC nonol ayers
exposure todyyagignt- ] -p fision profedns cempareddp Hﬁ“ﬂ‘g?g ¢ Hetlro syt bed,
[00325] In @yt aBXBITPisky, cidahdHieim@ie adfivities bfthe mdtants BIMIMUIP D ade fetermined using a planar

lipid bllayet]éxFIP r%lessgs énéér nc%éiyalﬁ% &1 %oglgg Cﬁg)n?. OZG%g?@r ﬁzggﬂ QM‘%&?:WWIman etal, J.
Membr. BiglhB7\V17S28d & diteet ali ]ﬁot];)ﬁ‘nmht@] B11-31 7(5{1399% @nd{gyp@ed to unmodified DT-IL-2.

The membrgﬂe@ QDll_Iq INBLeS 2 RS 56- m&“pnﬂﬁl%%r‘é& 10 nid ih ﬁ&l?ﬂﬁe&(lﬂﬁse N 198 héx@RSsolution of
vari I NS

of nts,
ecitin g (3 (V61 " DOV gt e b ELPE He Qi S477-54571970)
is used to cbit both SIdGPIf GalapertureBnd efdwed toHduvElhervonidt aftbe edure is then coated with a 1.5%
squalene SOthl%H Et%{)a%%l 1@11%};5 éet%lcfug{ T:ilg \H)qy%ﬁce)‘MrI tHe gagl'( glaMbgf of & QBH( prepared by Warner

protein, con diumonly and
Instrumentg (ﬁléﬁld@xg'm @@Jffgyso&ﬁlag g- l}ﬁléﬁ{lr 2aM %Q}F olsrqu@)TA 50 mM HEPES pH 7.2)is
added to thé E@g@ hﬂ‘olv@@& 1961 oBihe R&rttulerms nl). NaE fredt el dylernsock @fdled tvith 1.0 ml of

the same bug{er sohg n, ex aC k%l 0 a\/\%%g! égmlgcg %%?%he%]%%@pg%o tpY\'nlquo %2 the lecithin

S roun rom
hexane solutht jsdeved oHOYECS bifrs fngte frot cliairybreang the hokacs ellayyed 4 ewaporate. The

buffer in thQ ﬁl)th%han{wgln@ h@ﬁ( fohwerell Qﬁh BB ADSRIBEEvAb 8L apgrtJHrQ J&Hdsthéc ;Qinar lipid bilayer is
round Izo‘ﬁ% after hr__of |ncub%tjlon and_ af

formed. URGHHEIFr LR HER TBH"S e e e oAt o ot rom
chamber at@brfcegiaBomd Iﬂan@WEﬁ& 28730388 S A0olt{g0 0B 2| mABBappi@d asres tednembrane
using volta%e clar@ec%ﬁ&ﬂ;éng g'gﬁ)eet{ag@&g%dr)ér%ggg |£1ﬁ§l!d“ gc%:hu}ﬂxé tﬂ«l: CJEDiQ ﬁélﬁ)ﬁqfuﬁ]al ground and the

revi ous
voltages refefpithedfrpatchambes o wigch dpprpteinppy geldsH. Cuqezglg nesmrz%@xlg standard methods

(Jakes et al( j—@ﬁ(ﬁ)@hegoml @83169911| (198N CHanndR@&{AuctheRtd are drminBil @kng the equation g =

1/V, where %gll%eézagé aI(la eBt @WIT%{%‘OP@’IL{F ZItFl!%m n%r};]%aéiy K 1sﬁ§e voltage applied across
the membram@nﬂhdl@ﬂibﬂewd @tcmcteé to lpehdrsintacthBenARPROIQ W DI%@Q IL-2 fusion proteins
compared @%&dﬁ%@%ﬁ%ﬁﬁ&l e washed 2 times with PBS. The
[ters wwth attached endothelial cells are then

rmunt ed in nodified flux cRhanbers, and the chanbers

placed in a culture dish. The upper well of the

chanmber is filled with serumfree mnedi um contai ning

50 m\/IHepes The dISh |s fllled W|th the sane rredl um

'Y o, . N a




t he BPAEC nonol ayers is expressed as the rate of
appearance of counts in the lower well relative to the
wootber48es  counts in the_upper well/hour overprehesH08/067682

to 240-m n period of st e &+ cl earance (Friedman
[00326] Tled example desci@i@k b methB§os teating ,AHPZE!bos&Br'énﬂék&e (At886) Ribodoae linactivating
protein toxﬁL Q‘&'Jii;‘ ag di gttﬁlge}% in, cﬁ%l? er%ﬁ)é 43 al%nt glpélﬁgaQLgﬁ ﬁl £ ggaloglgﬁ)ngatxon factor 2 (EF-2).
Rlbosylatloga)éhmgqilﬁgbhlﬁqdmp Fqslde? i@ EFr?Chaé}aErgtewmthe@gtaéth@gl?ﬁs?r@q: and results in cell death.
Ribosyltrardsfelds€4s8ayk fo. BtermiADA@NAY @EtHitPBf the DT £S Buth RCAHORIBEMA ih KO mM Tris-Cl,

a5 A ST E R B B g v 1o mei, o
Ci.mmol, Aygmsen{Phatriacs). Blic phofied mutad dotkins atedestpdin 4 fina) f2Gioh bowinnef 40 ul. The
reactions ax%%@xlfﬁnn@& Q@mll 1L b&tnﬁl rHElQ)ﬁ{er iﬁ?tleg (Lm'EHS aLdllgél%lt@ciLQ 'ijcmtrptemperature for an

transfer rate acr 0SS he nonol ayer
hour.Brotels P gE A Y BRGS0 A0V DIH MERT o0 Phaloes gk st raciocrivicy

is determinBDBOHtAYRE ProtoSole Xrediti@] hahdde fdiieSsutifly ADP-ri@dsyRAtion use permeablhzed cells

treated mtlﬁ%d%gls lélt%a%de (Bgz%/tﬁlgigaﬁﬁé o(ll)‘lﬁonucle?chdg %u&%c?utﬁ%lélge%ju?%m%? oferadlolaﬁ)eled NAD+ is
incorporated p¢ red ingpdublpymateriah el S- ba@qdnnqﬁlgodawh o those deserfibed g Kunzmann etal.

(Immumty@aJA@mgSB :9F2068)y &k 2180 Ahfaviiet er m ned using a pl anar
bi l ayer nenbrane system (vander Spek et al., J.

BI oI Chem 268: 12077- WS) Si | ver man et al .,
J. Menbr. Biol. 137: 17- 4); Hu et al. Prot.
Eng. 11¢Bdtoxigityl ABAyS on X388 Bxteavrth of Bndifed A T-HL-2 Rnsdah Kriowihs
[00327] TIQB"II3'87 grDT3§-§1&)n£{:ﬁlgg£ ﬁlﬂﬁﬁy ercgt &g&gfsqa@%apﬁ§d1§& t&Q)Qh(ﬁ%s can be chemically

apertures are de 1n yrene cup hexane
coupled to g alpr{}hef efifarggting plé@pi ﬁdﬁle&/fﬁ%ctlﬂl%mf%feﬂ Ffﬁ}nsﬁl?$e cthﬁlg fusions toxins, as
exemphﬁec[lﬁbﬂDTRI?lllhdep]LdBormm&ﬁer(lﬁagcaﬁ&&n&mdth%ﬁk% ,puﬂﬁﬁcﬁhon ;ﬂi‘lﬂdﬁs typically
encountere% n ethea eé%l%ﬁeé? %f(ﬁé'x%g%]é?e)tom Cfs}“é'l g’ogxgrm gec%.u?%e arégme]pre Ig}l?anges a number of
modified DR&F ItLu?r fesiprsortINS RS Heafueidn toxinkarg P@dg%i anfeeddamevigorticityiagmys-
[00328] Aﬂfn@ Qaﬁ gﬂ)st'itﬁ‘tldné Qll‘;'&e ps%gcghaf%ve-”&%eﬁﬂﬂné tﬁat@ﬁe@ﬁﬁged dd Ifohﬁeld inactive
ack anber of a bl ock prepared by \Warner

tOXOPhoreS|1W§E3Pl?m§H&°§“C(J1E|£h%ﬁ°’“‘téﬁyt°%l%feiﬁfsé¥s THUTBA (1 MK,
2 mM CaCl2, 1 mM EDTA, 50 mM HEPES, pH 7.2) is added
Olt@otidie Acuaps t 0 above the | evel of the aperture (0.5

[00329] c)ﬁ}t)m%lm@ﬁw aqgérel%gx?éfgqgﬁg %T‘i MK[@ Qe'i“lg( Ihﬁmgd lji”h?\gl twngijam:lledq cell line that

fer solutlon, exce
expresses }“ngﬁrbtpqhgerguklpﬂ E9CeRiers- drfUTEl{Q%/HlEEpEg are/nayy albcfd %R}’m 6@406f}1bc0) media

supplemenfe@ G/lth @@% Tel?dl Bovnb:&X@HEZ ﬁm gltl’daﬂﬂle 159 IU&M@Erﬁdlhﬁlﬁnd ﬂmgﬂfﬂ strl‘:lﬂomycm The

cells are sef%ld ét\/a n51 P ?xl[’ll weql 15 ﬁr E-Jmcgot}:tﬁ?I%Ia{1 ts XI%ﬁ%l IT](Sm Ipmtem t01\g]1ns are typically

added to th pelbrie dloml,desrralggle (ﬂroalki@v é’I ddrv@ th &4 8 M. §fnat Yedunzepie the thels ia AQP pl The plates

are mcubat&hi%r pé KRR at |3*7°R|J qln p’:?‘i/ @ZYEEn\Jngnmén@ Iike gl-atemgaﬁﬁefcie@d) cenmfugatlon to pellet
DT-1L-2 fusiaon proteijns and DT variant-1L-2 f

the cels, 0 s Ve e} SR AUIL e i TRBR SRS ML aining 1.0
pCi/ml[ " CT ki k2 @trh@smd] pagérstgmf Fhomma2i) 4nd 27 30/ glglantine, A [VGhltpageillin and 50

pg/ml strep?onllycgoﬂ{p/lel'ls ar%REJea ﬁ)g 9@%n9§§_ﬁ&dh§m@ﬁ{%&% é'eclt'e%ii &) geﬁxtrifugation to pellet the

condi ti ons

cells. The supe@e,ar@m ig afmoaw}ﬁnﬁ greteplls agafsed ins60rd| Gt MK QH follpwgd Byrad Qrpinute incubation at
room temp&&dret 1@ p1 Mﬂ'o%ﬁﬂﬁﬁ 1s rtl%fl @ddell & etatlﬁwélra(hﬂ hncﬁl{ba d&mule Orobh te@lperature

incubation gtpgﬁgw% nf}’rﬁcgél te d S, arcéé{o lgclrtgd on flasséri) {e%q]usﬁg ggg cell harvester and
the mcomwaﬁt@@ﬂ\(lti%g)e)‘nun@am standaoheibddarihe sesulfsaredetoatrdrisaadreentage of

control (no %ﬁo@%r&tgg acﬁg(!l"@tnll}ﬁ)lﬁt ;gotem 'sfntl}éms)vth@]‘ ﬁmgne' 1§co§1n)@at1on Toxilight™, Vialight™
conductance, | 1s the current ovmngthrou h the

and ALAMARBLUEASE kjésﬁiéelvnTrgdutaﬁtéve é(‘éal aﬁwslv@& gﬂl&gged t? pgess the variants. The
assays are doRdddted s 96Ta! glitpiosnddj duay&y tokis (18X paot’ed) dver tiee ushig Busceptible and
tact after exposure to DTvariant-1L-2 fusion

roteins conpared to unnodified DT-1L-2 fusion

pr oteins. -56 WD 2009/ 014835 EXAMPLE3

PCT/ US2008/ 067682 [003261 Fhi s exanpl e describes a

nmet hod for testing ADP-Ri bosyltransferase Activity.

Ri bosone inactivating protein toxins, such as

di pht her| a tOXI n, cat aI yze t he coval ent nodification

Y e r . /O - N\

resistant ceh El



Cytotoxicity Assays on Crude Extracts of Modified
DT-1L-2 Fusion Proteins [003271 The DT387 orDT389

orns RETRBE S 5 LLBLI G0 AeTRISL BLE LTSI e
5x107"' M taurtoer MoPartialy getifiadgoxins galnblis acaimitly l)enﬁlenl 16- [u@(r;lblddm&lr in partially purified non-

381 o ADBLSs S0 B MAFhe Rve fi £ ref
homogeno%%;e(tgrfagf elqlaéwg?é 4 _% 871%‘n& B!llrLleg lt{g}ko%% 1(9?%(-4'1 nE eera e_ rzactlons of refolded
fusion toxigs; afeclapﬂ,@m&quféllg%’c&y%dr% Irptﬁ}? pramp lstaboyis Vﬁrugb;eélﬁgoderate through put analysis
to detcrmmte waré'c@i)tblyspe(ﬁﬂi&guiﬁxﬁit? dr paRtiall purdRY @lo@ipBEDT-10D e tob@@ta8d compared

them to the (?ﬁtévﬁtﬁ 8%51m§ar§ro nf /%]I;’l] gllr%%f %t%ei?s%[.sjsegl?nsl%ng QQ eﬁaéalﬁ)genac%xf]ty of the modified
DT;glinkeiJTR 8Gor tb DAH:uH - 2) it shastd brsnogedghap the dalodediom pithpe iyt aythtaxppity was based
upon the tofaY s&&&xéf‘iﬁ(;téfn fiﬁﬁeas\ﬁ&plez[ &}Q)gl%gﬁ'y fﬁ‘m)pomﬂ Cf*og as%% %&dlﬁlb‘ﬁﬂl &QHS&ntrations of

as descri bed above; to determne th
fusion to’“‘&*rf‘éeﬁ“gté%eddo not yield inactive toxophores | ncapabl e of
[00331] T}&Trﬂﬁi% la@urtstFinOm fukiox toR s pYintih @2ch Girtple aMBiaYHicaEl@ alter the IC50 of any
given cons@ucg T‘ﬁgt is gxe p% ! 0%) c%x r;rlglg h&lﬁen’%&sﬂﬁi%g\g%%%% 8%( }nQﬁ(e s%mérés used in this
analysis COH?IYIEWmtaHTam@@F f?é@tmﬂ-@@f#nci:ﬁ inCsv-hat  express es hi gh

[00332] P@ff@d thyggltflt;%dué‘édliﬁ B c%h h?fcemt 618 an] LORHGES e R | §1 284 €x1072 M.
tained in RPM

G bco di a, suppl.enente
1003331 A PR B E L BYT A S GRS U B oSG P fid D12
fusion toxijpeind Cinhrlatentheanmnid tpCictitylof shatlamrmm]exi DT RhierlLeel | s are
[00334] Tt %‘%ﬁﬂ%g n@ibd ﬁatch?e esl's Eé(e (Q{P/é(ﬂr%fé fil. ioQJth a%es%éﬁés 19-21 (LDL). The

titer on proteln toxins are
contributiop 9be|LCZO~(p |V9,S cgﬂ%temnqdﬂg masifyiag thg CABIELYimpqtién t}x%llltg’% W& test the modified
protein usnfgl' t@d’ﬁyi&ox?m%ﬂ@ﬂﬂbs&ribed&oia FM exihpld lusi@InddiBed DT ti@ntddrlved from DTse;

or DT3g7llﬂ%Gf %9 it lﬁ pgssngpﬁq 1ahtéleu§h be?ween S gc sl'.ljc}?]‘ &%q?utca?lonsloélrcatallsli{lc dctlv}y VLS activity

nvironmnen e
and effectve:uig]vezmt ddhettgggeattbrin fotbadyioal of @rgye¢eﬂletThe tdmepatisoh ostwegrfypodified DT
mutants of ﬁng ﬁ'ldr[?lqgf‘ﬁﬁ(gr ’H q/ﬂ[ QRJ @fa@ge M t:l*?ect%g@m@hﬁl:deslé%\eﬁés bF tﬁ@toxophore alone

essenti al nedi um contai nin
Fom e 1 L s e eessise e et nkeltor <hapHioh P R e 34 Dipgptants derived
from both Igfg,lBJgtaaﬁfDm‘ﬁglmﬁﬁ Ii- lZl]lka pieibieas Hiktinguishiektoddn effg:ksniif the mutations on catalytic
activity, V. &‘?9 %yOTTM pﬁfec ive e?v otl t{?e tgrg?tecp HL]‘E%:I % osgloof %%k‘é I:e%% 'ﬁx@ gomparlson

Pes™edih 0 centrifugation

between m@ch@d lemptgnts qi{Elg @prb?ﬁmhakw I 2gwiH eh@@e@erata#@ effhess @félllqd@ed sequences of
the toxoph RoheVRthht N-BQrling 1afl Yekhih Dol Jiaved by a 10 mnute

i ncubation at roomtenperature. 140 Al of 10% TCA is

then added to each well manﬂmﬂﬁer 10 mi nute, room
[00335] ThlSe e erlg‘%gsgr es arp G %Rgt I glgd lcos’tesfP ﬁl tqhsugl-ﬂ?otp Ese&esglbgéﬁeggn A model has

Prs™are col l'ecte ass

been deve@elﬁ)toos@ldw thygfleas of teﬁrmﬁ?malmtm@sm er@wm Platlwnrea‘éﬁt%em |”’s/‘f”t05PY grafting

vascularized ButlGi RInUnRdeRtY %h&glnﬁt:t@@dﬁarﬁcmﬁ}h@gﬁ-c othiing 8S16h bfoteRts@nd measuring

) reporteag as a percenta ntro o fu
fluid accuuﬂ&@f)ré} ea%%féaa, e Wﬁt/ Wi 9% tBP% a g% t {12@?%5 Tc}le %16]) 41-47 (1999)). Fluid
accumulatier @il human skirois pe#sateil by weigbrg bunglhl:ﬁMes VF tht skgphgraikd tafoge and after freeze
drying. Thlwgﬁbag f}ngté)(é\kﬁlal@% RPN of @g in%ﬁ&d Iy'? fusfold mld@cnbed herein in vivo.

can be used to assess the variants. The
[00336] Thedkid accumudation indhrclprgy of pprmalgyi IR @yige 1@@1& L@eqz aélaﬁﬁtfogatc model for VLS. IL-2
has been sHolvh k@ihdude f1hi@%tcim(lhflonfin the llﬁrgﬂ.af rﬁ&e @r@Rvit brnﬂ,allhsl M@munother Emphasis

T

weight ratigyr ladles :@hel, pulmohire wsmwg Fan %QSO&P owere YfmeemﬂEg thg @¢cumulation in the
lungs of ' ylgﬁrﬁlﬂllﬁj%te)ﬂllﬁia%o@i‘y (sEal1shOw Of a1 PRIME BbtechXolly 21 81-991 (2003)).
1x10-12°M Partiall'y purified toxi ns exhibit activity
bet ween 10-100 fold lower in partially purified non-
honogenous extracts. Pharnmaceutical grade toxins are
purified to honpbgeneity and the active fractions of
refolded fusion toxins are used as biologically
active drug. In the exanple above we utilize a
noder at e t hrough put anal ysisg- to determ ne the
receptor specific cytotoxicity of partially purified
nodi fied DT-1L-2 fusion toxins and conpared themto
t he act|V|ty of S|n1larly purlfled DABSSQIL 2 These

o e o . - o a1 N 1




[00334] It should be noted that there is one (x)D E(y)
nmotif in IL-2 |located at residues 19-21 (LDL). The
w@oowoni4sat i on of IL-2 to %g ﬁﬂng)e det er m nedpdlUS2008/067682
nodi fying the (x) D E(y) the IL-2 and test the
[00337] Mniople hised areprvolable o tag ithagurtch@ o tTotagxitcdesoribadsisasn such as, for example, in
vitro cytotoqgﬁyg %]S{s%gge?l:ﬂ\% \g%m%l@rf g%1§§2%9 V6 (rﬁou%%%%%lglgﬂ\kfgfrag ?lﬁ}l_%l;her Iastsay described herein
orknown ihheatthl e t o di stingui sh between effects of the
IRt lopRsinsaat al ytic activity, VLS activity and
[00338] Theefc%tgt%;(l v& q}esa ?Pcdgra/lffo};xrttm%g].ﬁﬁcg Bg%uleo% }OS e):(drlrl]sn é e\;\c;errgnned using CD22" Daudi
cells and [ thtu@meedcom'bratlnmmﬁoslb@fpr@TfSlSl? (@me B‘B@SIHSBhE@rCOh@EHWOh pf fusion
protein Wh1@111 é@uc%@[p@lﬁ @etu@né ﬁ@orﬁ]‘ritﬁﬁ'b? 5@% réié%% to' aﬁ‘dmt?e%gaﬁ %&ﬁl%ﬁcu%rengk@ﬁned as the
oxophore alone fromthe IL-2 targeting |igand
ICso. present in DT3871linker IL-2. In another exanple, using
yTodi ied DT nutants derived from both DT389 and
‘Bﬁ‘%@é {%ker 1L-2, it is possible to distinguish
[00339] Adrefirmisen irefvhlaaing tl@fabﬂibeof fistoatpratevs pospacd tvith yodlified DTs to induce vascular

damage, a s@ﬁgs o\ﬂntxb_/tro s\ﬂ-d%s ﬂgké MUVEC@&Q b@f:cirﬁﬁc;tédvﬁorqglztl‘ry gsrsyys QEG: éfﬁ@t of modified DT
argete toxin to ectoso of tar get cel

fusion proteigsyfgaha oo s BB ID‘FSthlﬂsélﬁft°§b?51ferP§§§ %‘ala etal, 1996).
I DI3891li nker L2 will also separate the effects of
"¥8¥'"8d sequences of the toxophore alone fromthe
[00340] THeleffXts Amypdificch §TIfosipaupdotprsese by detanmDIB B KR Dahdi-t@nor model (Ghetie et
al., 1992). %gpfgﬁa@ S&Jﬁpl%ﬁg’]ire mécﬁadmmleﬁlsf}?§¢r laRES taﬂ@ei’nﬁwffﬁ ¥010° gaudl cells on

to test the éffect of fusion proteins describ
day zero. erﬁems&r%ﬁé@d h¥Y con daysaln 2. fcArd ﬁo(ﬁr@EpstOSS §{1‘i§(§ff 1{s1rfiefor each treatment and
studies are fbi)@a&ﬁt Tredtménd )gtolﬁpsﬁecmv@ i(NinB @redthusiit QddnPS1H (B iuAodified TIMAKIon proteins; or (3)

modified Dq"q:usmn grc{cemsg@f ale £ I?owex alg({ s%%rgﬁc gwhenqg’ parazilxr/\}szoﬁgxe HITRR gs occurs.

mce,
Pulmonarytvaﬁxmlw-l@dsm SETR mige s @sqh@rvdm dﬂsmhqé (Rehvaa preabs1#0P)nghe watqgiceptent of the
lungs is calG5eH A4 lRtwe@BryiwRidhhiGti o fuhesAembRe AORLIEY iMjeVBd G 10 @lhdlified DT fusion
Bal una et al J. Immunother., 22(1): 41 47 (1999)).
protein/g ofapopsgiweighic ymyl ation in the human skin is neasured by
wei ghi ng punch bi opsies of the skin grafts before and
after freeze drying. ThEXAMPIEI7 can be used to
[00341] T]'gsvegiglld@g gegtrt‘b%s £ I'nt:tﬁg& ofgr:reéntﬁ% 'IRQII; fok @Qelpgblt%ﬁﬁl hk IH{CQE@IIFB\SJWCCH MHC,

polypeptidepg il aee«rp@g Ir(fflﬁghp%&q\%ﬁg§w¥w% B?Sﬁeﬁ’f tgnpiesh Se@fr%ty &f Gegl! recognition.

T cell prollféﬁaﬁdn ﬁSay@teStLtlid' lﬁ@ﬂﬁgﬁ)f mghﬁﬁptléﬂe@ fo MH8.and the z?ecoéiﬂﬁ)n bEEll’BIC/polypeptlde

complexes E¥ &V\Il'[l %’[G é)l[e-’lli/OUIgceg d)lIIIECRTUOIcl: %sg%‘é 09 t&'lle grtc]?]elrl exgnn%ﬁ 1}1‘%%% t stlmlrllatlon of

peripheral blmmmpnuclcg_xg:@]@ (PBMYsR o@ntain geoyiyen PTfsenting eadls (Qg]iﬁﬁ 15T ¢sfls. Stimulation is

conducted ltnhiﬁrol déﬂg §yn9fet1§¢€pﬂdegﬁmﬂge§1§ stisueRl ¢tiBbBkke@dord 15'&16%31&:& G4idg *H-thymidine
rati | nonary vascul ar | ea

crn-1oy) 58 Byt Vremaed T oot A SR RPRES AP Bred el
[00342] Bitfyesoath fiorg s dafor p&i df ez hlood sterpdefot e thamt 12 venae sbtyined, and polypeptide

libraries co%r%g‘grgu‘%h@*ﬂe gﬁnv\%lam%b Légeguegée%tfxgﬁ M 299 yynanlrsm%g zla‘?kﬁgwn methods or

obtained frgwray PESPEOEF mggryﬂirmgaﬂd IWJ}PQYFGE) P sgggag)dgrog)rpgasma and platelets by gentle
centrifugatidN 8f Bufth k&utd Ohd 188 phabd\Qortdiiifd p1OMaahd ﬂﬂ_tel‘éﬁ)' is @dioSed and discarded.
Erythrocyteéﬂ?rgl%\g()%edelzstvgler%iglgeﬁgq n aﬁos?}ia{%éaugggcg%}mé (PFQ)Xbeyoret* lrayennﬁ onto 15 ml ficoll-
paque (GE YealthearpuSantrifedtbrsis denewedordinggo dnynamfh@werawalymeke%@ ¢qngigigns and PBMCs

are harvestQfB @l e semPBRWR o1 Ela&dgqntéfat:c Pbﬂ'ldé'al;er I&XW\L]@II‘B@ (@'15 ¥nd collected by
assays [00338] The cyt otoxic activities

centifugary. 1P FERPARS 1 FPEYH B0 Ferhond s eGP O rap B0 m PBS. Gl
are again pﬂ&teﬂ by %&ﬁdga%‘uﬂlﬂ the®BIS|sspeaatin{ Bdchrdtd Gelisrage then resuspended using 50 ml AIM

V media anf gg g{ Bguf‘ﬁm{n%%in%g r\{gﬁzg as%gsg? % r%vt}ygé‘hsllh}(e ggylgc:l#s&ﬁ eéell?Lre again collected
by centrifugaigiendghe] sgperfjatanedisspided. Cabor pistiarnen e BBt %?rageuavéd@tn@ty of 3x10’
an untreated control culturgois defined as the 1C5Q
Vascul ar toxicity [00339] As a first step in
eval uating the ability of fusion proteins prepared
W|th rmdl fied DTs to |nduce vascul ar darrage a serl es

o - S . R I~ - Y T 1




Pul nonary vascular leak in SCID mce is evaluated as
descr i bed (Baluna et al., 1999). The water content of
b@o/ok4sags i s cal cul ated as_the wet/dry wei ghPCT/E5200%067682
per ml. Theo*foraga AFdUPentea’™y PetinaTaed AP deparsemt ¢vityes) gnd 10% (vv) DMSO
(Invitrogen)T0dils drhnEiErréddts b ngulaﬁ& at2ing/contafier BRLE S cE -PITC. otexhAditbéfore
transferring&o Ei Ou)%;’ 141 ]%or ilc-'gl e a hgg %glglre??gr ugeﬁ {ggfrs grg?hagvfed %a%{ ?euq 2 Wter bath at 37°
C before trdypfering leIOy?plerﬁt W@fele@\ﬁéMV Ie@llqm receptor (TCR) provi des

[00343] Pﬂﬂi@s 2t &Mﬁﬁa‘tﬁd@lﬂh%%%tlﬁ@{m&&@ P Y6 NS RRGfplaed 4t Y déﬁ‘su;r of 2x10° PBMC
rec%gnl tion %fgr oliferatiion assa

per well. PN i Yebier pey pegt FaeSremy R At TS VP éfatsgﬁ Pespgfies (15mers)
that overlappéd DyHaérpred e P2 kilido addpd gxastedhatshen thdCRtirel saquenderodthd toxin.

[00344] Ea%l?écllyp% (Pc{e J s%{egﬁedqr}bg?cﬁ%ﬁy%?ﬁgt sqgé)?azi%%[rrﬁ@m gonors Two control
polypeptldqsrg}qblppugpr@*gpusb@:’epxssh{)pg@)nmmgmggrm: fﬂdﬁgaogﬁitqog-éq‘;ali antigen, KLH, are used in

each donor Efsﬁﬁ end édﬂgol%ﬁthéetﬁs (sAPSs )ﬁu&ﬁ@rle%%lﬁiﬁhﬁ ;ChladlydAHs2t60 QEbtﬂdé and Keyhole
r
Limpether Py Ko EREPRel gt R BFSCI B e BRI Ly ese stk sluions

are then dil@bd t/6§0ni eilve/ médizi—(fmﬂ]hyl)cemadom HeuNd). Belgprpadeg fire added to a flat bottom 96 well
plate to glvl: e pﬁﬁéﬁ?gon%Z a;l-(hyo ;h@ 1rﬁasﬁ)@§t§ q{ie *fﬁ%lﬂ% 0§§15@éd' ﬂﬂl\?(t,‘s i9%ksessed by trypan

countin washed fixed cell J Buf f
blu dye eag gt 4RSS BOOIE Ot SBFBERT St bre ihd | (G PBMC el i

transferred ﬂo&am&oﬂtﬁﬁim@ I@Ep&idélﬁlﬂnplﬂﬁld wpl l:x)hﬁlfép tile dQayekd labdadlf pePSde concentration.
Plates are 11%CH£at edzfgroﬁfga RS aél eeéilgz i ap \e/:{ae‘:golf g% aﬁ%‘?? hCS golﬂeapecp%lse for 18-21 hours
with 1 pCi dbifhsr/wébbefmemnmqtlrappmdmex mate CO¥Liyaduss arEdsteriyinsd ytiegsa misepplate beta top

plate countdr® REQGY1€ §xp?é's§d%@Qﬁ{u&tn@xgmﬁﬁ:&Wﬁ’ér@ﬁl%ﬂﬁﬂ‘ﬂloﬁ krRL:ElsBliSddiVed by division
entle centrifugation

ofthe proli Rt £PYF(g “BIESTHE™AH © gfaatogf{t% )gge?%l?ﬁﬂé%%s e R 3 e score messur
in cells not dorBeet éxtl a testgeptider ocyt es and | eukocytes were diluted

1:1 in phosphate buffer ed?@p?_ﬂge (PBS) before layering

onto 15 m ficoll- que al t hcare)
[00345] Dadappppization basibeny sp‘sceﬁ ¥ 2ppdiediodrigie b Cftl’rﬁelt?mrﬁisfla%q YArigpig of several
proteins indhRGRHRNEPH737 965'19l bﬁd lﬁ&&laﬂl peloRRMIos 8632 BxihRa rDé&ﬁﬁnﬁdzaﬁ&Dtﬁ&hnology has

been 1mprovﬁfétewgl§,r§§ ()lig%g\ %%ga}eglyﬁr(%lé H?R_etﬁ ggsmtgldge wquch is more

sensitive fos oipasniivet Tagell eplsopbermved and di scarded and the PBMC
[00346] T pe@ll %n?(]peé cSaB HERURPE [l%@%ldc&nél@wml seﬁgk%ce s@%lnlarﬁs fréth &h&%?dtans using

centrifugation and super nat ant

Composite Haiinl relnologs{ A+6oge ol i heRor B\ SprsHeho LAt MG Bgom v ghs a el
provides a MordBlehtible dl6tioatin fefhb Gng@Dicdll cpﬁﬁpéﬁ]tv&ﬂb rafathing ipedidih fubytion.

assesse r
s VSRS YPTRE S48, 555 L AL Py
lmmunogemléclalrl@l‘élel f011@e'iﬂg§evarl gagegsuspended for cryogeni c storage

12 Hens 1‘&% e Rhppiteld DT 29 @98 1ABR&ed ligand, e.g., human IL-2;
CT/ US200Q 6;8?% per. M. The storage nediumis 90%
t*(g\?fz\/‘j‘SSWéé‘fr Wi V&EREYAB human serum (I nvitrogen) and
Stddo Bo—(2enavgyniBBCexpfek sian dnfl pgréivytion©€ whele Bl en Ercahi §f efornead siigble for

screening n%l %%Ll%‘tse(gpgr&gﬁgtb gO&%thlllﬁl%B and pl aced at - 70 C.

rnlg ef ore rans erring % id N2 fo %f@\)g

St%gé Amestasitiogand tghiag of R vararg for Eﬁ‘iu‘tfé ‘,Y L é’ép@%fnémsﬁ g variants are
tested in th&kﬂinﬂH (Ylnglﬁlloaus\/)/@fuﬂﬂpléla&h at 37 C before transferring

St%gte Smﬁexéetraetp n \ﬁl«ﬂ%stm% Pf DAA} v%nargs aiger femovLI oQ%%é epggp'\ég:sTa?lar]S? ar{a tested in

e an ens
rounds (sinple tpiope, plultipl eattom (d)gnpgqamqp) ofth thg §_®gnqlg|v@ 1n‘p)@png,9@mpmat10n with VLS
Vanams(stfggl)(E vvere |ncubat ed for 7 days at 37 C before pul sing
Synt heti c pol pe tide ner.s at
S5 &r gﬁ’&ﬁ%’dn Bgfle?dntﬁ -BiseRvEagfbyfesiop At 68 i@ ;af“ém stage 3 with a protein
ligand suchgie hdhatied bl pirifepan / téhigehpiotedr (Sicpthen G@pdnal);ed t oxi n.
[ 00344] Each pol ypeptide is screened individually
agai nst PBMCs isolated from 20 naive donors. Two
control pol ypeptides that Rgve previously been shown
to be i munogeni c and a potent non-recall antigen,
KLH, are used in each donor assay. The control
antl gens used are FI u haemaggl ut| n| n; ChI anydi a HSP 60

. o



in cells not contacted with a test peptide. Exanple 8
[ 00345] Dei mmuni zati on has been successfully applied
wo ooogenssate T cell e |tgf | et ed variants BET/US2008/067682

St@é\’]e'rlﬁlfnun?ﬁm@flgi tpsding (efmnca(tml?@?géﬁnaam EpiScreen'™ (control
of wild-typ®a&icftd BT (AMP2004/ 018684) tOXI ns. Dei mmuni zati on

t echnql as been inprove uc st
R e A T T ST S
testing of alUR) vatidngsifor otenoyrie theS¥HE iastsawle démerwithefasexamplg, tfuncadd DT variants without the

wild-type recgéﬂgrq}?n (kp@&éﬁl (g-ll-‘ égﬁ | T(?Spll &‘qgaﬁs &)?P tgl%y {%cg%Yogc%lt? Xsszﬁzs is performed

ce segnents om ot
with both fylklepeth DTyerpiorsiap &elPposoprvEinemhvhathd Y OR N lﬁ}SPbeBéL 2| Fef. BpiScreen™

validation df @ﬁmrmotréﬂ'l@ﬂl D’ﬁt'd'rﬁﬁw Glab O, BF ofRhifdd DN RbAtORRL x\ﬂbdlﬁéh C &% I domains are
rovides a nore flexible solution in

teswdbye"rpé‘aﬁ%%?f&u‘?ca@@PT (@Bt opes while retaining protein
function. [00347] The net hods descri bed herein are to
generate variants of DI Wiiampiedduced VLS and reduced
pg the follow ng seven stages: Stage

h%?&% .C
EpiScreen %f) Mﬁ”ﬁ"@p@ mappi ng of DT and the junction with
EpiScreen Poner| Selegdah | | gand, e.g., human IL-2; Stage 2 -assays

[00349] PefieraYBRod mn&lﬁcla&rtcbnél(PNMcﬁv% @olted GRNLalY B&hﬁﬁm@ donor buffy coats

ression and fication
(from bloocgc)i(r? Wﬁ]{m gﬁ F)v ch ypre o télfuédel%?lﬁ 61e m?tlﬁpaé %\})gid Téaﬁ]fijgsmn Service
(Addenbrodkas plospiialyBitrebridgd, 0.0<) 260 rdiaer tb aprirspl gr8tt@igy Midenbgekes Hoipa Local
Research Eglﬂ:g gh%ﬁ'&tjceg gP]QDf/IC Q;Ere\/lgﬁz{té’lﬂ{'& lttﬁ}fy c[)ﬁg l%g?p\{lnée}i @Wgﬁeld Dundee,

assay) - variants are’ test n two rou
Scotland) dexss;ty] gqnglfvgég(asanfl CR81 c&‘lsewqrfb(éﬁpyeted Sfl%%D%# Rosa%tﬁ%qpa'f %eﬁnCell
Technologiéd) ﬁxcl) eBBﬂoP@wthf cHaXhctdiddet 8 IdSntﬂ”fllh@HLAﬂ]IDMa’plot)@és_ uking@IHiotest HLA SSP-PCR
based tlssueegrf) lé?Bl?f'\f/ﬁ? rl.;a%{1 E@?{lg%fr?eﬁgtp g ! egi) c%l O%'}I)ggasés é&%{cﬁg{cﬁ %ntigen, Keyhole
Limpet Haémxcmdl (Kot Pidrery Rbokfond) Usar)rbzlenaatsca O¢terwiirfefi.  WlcShortvodi 54 derbs was selected to
best represegﬂgtth@gtﬁnb and%eﬂxgzﬁqﬁofHLgxeﬁﬁ ﬁtgth%g e)%iesgeg%gthpwoﬁdjﬁdpgﬂnon (Table 1 and

y fusion of [ead DI'varirant froms
Figure 1). énqéxszftoé bR 2llQtyRGRAIETeSE FP ths chpragtiosy thpe %Sﬁf&r“i‘ \%F Bavs bwulatwn revealed
that coverage df&86% Rgs Lhicpidah@ihht afitnktjs I—EIA&QE alléesQﬁHilvﬂﬁﬁ ladigty @8 ehith &@equency >5%

expressd I SR BAA ) oIS RO oddo T oI JaG e P prsonof
responses t¢ JARH' oytamai: duaimg thi yaroEp;pl& pr@esw‘ldtm@ efolonerdBM@Gftesind )| agams}: p@or responses
obtained affef 4NGRhEEL T miARK) (ANEO3 4§Jsur;[§1§1&|oﬁ@0n91f ha&ﬁ%ﬁa-ﬁ E}!(I@Ulhé‘lﬂh Fable 2, and a

contalnlng nut ati ons in VL nmotifs in t

comparison{ Hﬁlf}ﬁ@ueagyscggo% al‘]ﬁé}mes %§§ 1ntt]éessﬁ % gzerélfs tl:}ﬂs? prﬁﬁnvgﬁ gﬁflg population is

shown in Fig@e 1pot ency in the IVIT assay is done with, for
exanple, truncated DT variants without the wld-type
receptor binding (R) domain (DT (AR)). Testing of
| eads for potency in cytotoxicity assays is perforned
with both full [ength DT versions as well as fusion
proteins in which DT(DR) is fused to IL-2. For
Epi ScreenTM val i dation of one or nore | ead DT
variants (stage 7), the optimzed DT variants with
nodified C and | domains are tested by expression of
truncated DT (AR). Exanple 9 Epi ScreenTM T Cel
Epi t ope Mappi ng of DT Epi Screen Donor Sel ecti on [003491
Peri pheral Bl ood Mononucl ear cells (PBMC) were
i solated from heal thy community donor buffy coats
(from bl ood drawn within 24 hours) which were obtai ned
fromthe UK National Blood Transfusion Service
(Addenbr ooke's Hospital, Canbridge, UK) according to
approval granted by Addenbrooke's Hospital Loca
Research Ethics Commttee. PBMC were isolated from
buffy coats by Lynphoprep (Axis-shield, Dundee,
Scot |l and) density centrifugation and CD8+ T cells were
depl et ed usi ng CD8+ RossetteSepTM ( St entCel
Technol ogi es, Inc.). Donorseywere characterized by
i dentifying HLA-DR hapl otypes using a Biotest HLA
SSP- PCR based tissue-typing kit (Biotest,
Landstelnerstra(Se Denmark). T ceII responses to a

ey ' T



best represent the nunber and frequency of HLA-DR

al | otypes, expressed in t rld popul Table.1 .
W(:mznlim/oﬁs°“°r A »' L&;@&{SPGHEMOWOBMSZ

the q :nﬁn%mng

pOpU| 1-78731"/0 V\Idb201

achi ¢ | | ¢bees X1 ndpai dhal

al | oty esé—@%l—l-q—t-%gfj—wl d

popul 51908 ‘ —Yabkg T shopgsdofor

hapl ¢ anJore1'c: almcaaa DRBE__resfonses 10 Kb _

obt ai-hed Hucs 1715, DRB1°03. DRB3, T‘lt’z QEGeETaRor

PBMC resy 1) BIAY 3 PSS Ot f 41

re-t €sting_aur I[oRBEFO7 ORBE B T A3S 7

dono h:::lerm‘y g i i

conpar-seh B LIRS 42 = in

t he $TUOYes VET I3RB1715,0RBF13) DRESOREs | N_T1Ic Wor I O PORER at | on

is Ehowt7 | 0N HBR 3 - - | 2.

Test |jWe-3 BAH3D

DRB1

2.61

2.04

DRB1

5.09

DRB1

DRB3[B RRT-A3—~PRBH432ORA32288- 2! 96

12 DRB F RE 5 4 37 Z1 7145313 [DON$H2

excl bd [ORB+ (H]DRBIGES| BREI,DREBR 6 O 32720 15 1317

DRB1{-64—ERB+ REraes —[BREA 3

4
DRB3[ DR umzvea,m'ﬁtmwwus B313. 24 2. 045 T
B1'0 3 3
d

DRB1k.01 _PRRI * (DRB) . B3
4 PRBH 5. DRR1:04 "'.h 3 1 ipeg
DRBAIS- 65 2 brar 0, BRBTE. nipk O ’ 7
DRB3|—DRe1- u 31 t5CDRBY £3, BRED D) ERITE AR
23 DRB/* 8¢ RBoF §ig qdedDRB4 7 111 ol
DRBl 32 '--5 'L-)‘gj‘ DRB1*13 §RB3 DRB = 2314\‘. 91 nNRE e
DRBS i :“@ﬂi‘.m—{m”n* Pt R 4 n'-;( r-\:-\f r\sz
, i3¥s B 7 ORE * .\‘1 = URB4 LJN\DI J.03.7 D - 5 75
4. 06| ___2 (4DRBT{0RB1*d3IsE *14[—@13 2. 20 Zoj DB "0/, 19Rkcl | 13
DRB3|-DRB#_5__3 |DREI*04DRB1
30 517081 Ré RB
B1*03 “DRB

DRB1FUZ 18RBA IDRBIO11, DRV 15, 83, DRESL Ul
4. 20 a7 DRB1*11, DRB1*15, DRB3, DRB5 SE

48 DRB1*04, DRB1*16, DRB4, DRB5 3.82 286

49 DRB1°04, DRB1*13, DRE3, DRB4 6.04 2.90

50 DRB1*11, DRB1*14, DRB3 , 10.23 5.66

51 DRB1*04, DRB1*07, DRB4 4.11 2.18

52 DRB1°01, DRB1*07, DRB4 4.51 2.03

53 |DRB1"04, DRB1712, DRB3, DRB4 0.82 1.16

54 [DRB1*11, DRB3 3.92 2.02

Table 2. Donor details and haplotypes. Donor responses (SI) to KLH are shown for two independent tests. Test 1
was performed on freshly isolated PBMC and ANGO1 is the re-test in the current study. Responses that did not
produce the same result (i.e., positive or negative) in both tests are highlighted in grey. Three donors with very low

basal cpm (<150cpm) were excluded from the analysis.

EpiScreen Analysis: Proliferation Assays
[00350] EpiScreen™ was used to test overlapping peptides derived from the sequence of DT 1-389 including the

DT C and I domains with 10 amino acids of human IL-2 at the C terminus. Overlapping peptides were designed
spanning residues 1-389 of DT-1 together with 10 amino acids of human IL-2 at the C terminus (DT 1-389/IL-2 2-
10). A series of 128x15mer peptides overlapping by 12 amino acids were synthesized together with 1x14mer and

1x1 1mer and used to stimulate peripheral blood mononuclear cells (PBMC) derived from a cohort of 51 healthy
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33 DRB1*03 DRB1*04, DRB3, DRB4 1.4 0.92 34 DRB1*15
DRB1' 03 DRB3, DRB5 3.89 3.60 35 DRB1*15 DRBI *04, DRB4
*
oo SQEBRUBSE I B 50 CERL- 00, DB 1 CRO4, DEEERCUDS e
responses vidpNBEes@R Qbinl B el 3ol DERBIShAdsa 3RBITEAZIDRB PrebifBib c atiod 8f Pitdds. PBMC from

each donor%%g%g%ﬁ%éﬁgﬁ%‘d %%Eg%\iab%%? 18641% gvgreéﬂvéved in room temperature AIM V culture

medium (Inpj@gery Sarish), Califomiribefae ¢justingthe colRlepyigg 2,5 x IHFRAME/AN! (proliferation cell

stock). Pe@@&&%&oﬁe@mbﬂ% (%M*}D 8 L@B&MO]-GSA%B%ma cg&entratlon of 10mM.
02 45 DR81*03, DRB1*13, DRB3 532 3.06. 46 DRB1

Peptide culpyIOC S SRISSE PIERRS By Y MDA RRSE ey Do Soispgtion of S pM.
For each pdpfRitand 3ach donk?, sextplickiBditidds WRBLEtdfisheDRB4ddiddRBb uBofll?ea)eptlde culture

stocks to IOéﬁg)?pTﬁgrag;g%eil%?Pdgggg l@t@%&?&%@e’?ﬁgﬁe Mg&ﬁﬂlve ﬁﬁ@egaéure control

cultures weDRB% edtatllikhed. id S:xtubRealdRBI tBllof IRRB IO PlateDRBA udedIFdr AcOBnor, and each plate

was sufﬁc1%§§qg§§g g%gd%@%#a%%ncggﬁgg%%ﬁé d—g%ral?olné) 1% K a;mgﬂcagg £y 6%elﬁnal plate, the

positive comeph KE s pdlsdes (SI) to KLH are shown for two
[00351] CUIRAEE RERGRDbatdderst aStotaﬂ'&%tda&s beiASadBRE b 8RB YHRMh ki @8O PYrkin Elmer®,

. e LA S A b6 BB e o
filter mats 1(s.lnga Tor(¥ GSthltMH cell ha’t@@@f i Goaits per nfadtdi(chp@ploscaal @ell were determined by
Meltilex™ Ellbergrl]pulz E%%C%,%lﬁl\?\%{ ngséa)l(cghsr Hggpscm 1]l eotn 2%1}6/1 1%?Asa%icr0%%§eaéeta Counter
(Perkin Elngp® S¥rléem, Mamhohgiets, USAQ In thahat loahadkgoaydbeopGig 3@ de.

[00352] Follz-Bl'oﬁfeFa@igﬁ]J My\évaaﬁ eHlﬁﬁlgalttIQeshaﬁ bt apéﬁﬁfula‘a&pfn@& (§ﬁ Q&dafjﬁ%r greater than 2 (SI>2)
derived fromthe sequence of 1-389 inc t he

has been prmoglyﬁtabl}shm{eﬁg safiPlen lnfecu%ﬁﬁrﬂlgera%\fedgspg?se%ﬂ)ﬁ%hlp threshold are deemed
positive (whdre Inblﬁdﬁ boRdeiling $%s. >Q(&fré Bipiighgd)p ERichdeSsiag A& cdpmen ﬁﬁtbrevmus studies

have shown tBat 1s 1s [?Slgnl‘%nﬁ Y r%l to {101% Q[IHC%T d ea}l?nmﬁet h)%l%lﬁ%f%r%éﬁﬁ¥ Elmkoupdetectmg large

numbers onalse];@}tuquegaenae@ SPogmve_]_@g)phgﬁgp defmpd bidthe fodjoeing atptmtlpf@ anplrlcal
thresholds: 12 am no aci ds were synt hesi zed toget her vvith | x| 4mer
and |Ixl liner and _used to stinulate erl al bIo
1 monoiseifigagre @sP P of Perieyorgeh R?glaafmgamna € H"c? "tagé’f“s%‘ie ium control
heal tvhu&usﬁgum@recoM/sﬁﬂ;aaamea@TmaszoOS/ 067682 donors
2. USI ng tis% Skl Mtg &ﬁa%lﬂ(s )tvgrg% SanfP alrllgfteJt Qfgﬂl V(t:;q}ﬁ%ean medium
svveret 8st e In replicate cultures and
resp@)‘?@e}s""%ﬂ@n&ssessed using T cell proliferation

[00353] In@&ﬁﬁdﬁsmﬁﬂaésﬁjﬁﬁhhtﬁdﬁ wab BssRERIMY S B cl1 62 e @Be fAficit PI $aBIRRS and standard

rom ea e thawed, counted and assessed
deviation (5‘5'\/?\}165%‘7 413 {50 o ff@F 2k q ﬁ?‘%s revived in room tenperat ure
[00354] PrAlllfMaM)rmgia]nge satrglinsertdplicate q;q’ltggeﬁ norCaljustséhdata”). To ensure that intra assay

variability g@sl lbxtl Qfaﬁ'v@l alp(?;ngf %d@%ﬂi@&l&ﬂ% thd¥Ba:GGhih ﬁj@tgﬁhltnﬂn Jp(ih values (“adjusted

pr ol |ferat| on cell sto
data™) and W@ §%ofdlpré(§ &SMSIWIWIE Woﬁu da?lsgﬁ Deg?ls Efﬁﬂng Sli%)m both adjusted
and non-ad}u§i8g dattzOsea afd pi@knt&0in CRnies & andn 3.0 cdiDephtbpes Re@tlded'eﬁed by calculatmg the
s B RS RSO 221 60 B LA Al
that induceg ar@hfefyém jbgue thisdhresheld waberapideradi coniin e Acell PiPreur es

Ins,:wo.mmﬁﬁl@i%m&eidesby addl ng 100 | of the peptide
tfure stocks.to | 001 of. ﬁgollferatlon cel |

1003551 15 e PR B U TRIPT ' PGP BT T b T tonk e’
predictive ife@dY softevaco Mhis edftwagart dirtel vanghlein@tastipne bdtatrniagiredcid mide chains of the
peptide andssg%%ﬁbntjl%&% p%cke‘é vglfﬁ;nq{w ﬁhc%laés I?@m%é tL;rom/eat’ﬁlcc’ 108%1& ofjﬁe@ @mdmg residues

eac onor, and each
was determined by generating 10mer peptides that overlapped by one amino acid spanning the long peptide

sequence. Each 10mer was tested against Antitope’s database of MHC class II allotypes (32 total) and scored based
on their fit and interactions with the MHC class II molecules. Peptides that produced a high binding score against a
large number of alleles were considered to contain the core 9mer. Such testing provided a comprehensive T cell
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was sufficient to test 15 peptides with one negative
control (carrier alone) in sextuplicate On the fina
01488 e ositive control KLH was added. [POB533008/067682
cpiope S P BRI S H DGR ot ol 1ot ShoBs g fe Bt dg 210 DY 1389/
IL-2 2-10; @plabbeagnddt &F thd poBdnty] of Thalywid el ecll(cPddrlés andbplititizatign, for removal from DT; and
ssach usett.s, ch well. Cultures

(c) assessmV\q o%’F cegiceu €A dSOPO ron aw@md\/rﬂ%l‘!ﬁ'glzass :Egalﬁ?}'ﬁ S bef or e
hknﬂﬁﬂﬂhanﬁﬁcﬂlﬂ@Lmﬁto filter mats using a TonTec Mach I
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coefficient of variance and standard

1 sequence a@\ﬂr%‘{hi“é?ﬁe‘% Qt%mltﬁf detgiebelodriy data fromreplicate
cultures. [00354] Proliferation assays were set up in
sextuplicate cultures ("non adjusted data"). To ensure
that intra assay variability was |ow, data was al so
anal yzed after renoving the maxi num and m ni nrum cpm
values ("adjusted data") and the SI of donor
responses were conpared using both data sets. Details
of donor SlIs from both adjusted and non-adjusted data
sets are presented in Figures 12 and 13. T cel
epitopes were identified by calculating the average
frequency of responses to all peptides in the study +
2 x SD (background response rate). Any peptide(s)
that induced proliferation above this threshold was
considered to contain a T cell epitope. In Silico
i TopeTM Anal ysi s of Peptides [00355] The sequences of
pepti des that were positive in the proliferation assay
were anal yzed using Antitope's predictive i TopeTM
software. This software predicts favorable
i nteractions between am no acid side chains of the
pepti de and specific binding pockets within the MHC
class Il binding groove. The |ocation of key binding
resi dues was determ ned by generating | Orer peptides
that overl apped by one am no acid spanning the |ong
pepti de sequence. Each 10mer was tested agai nst
Antitope's database of MHC class Il allotypes (32
total) and scored based on their fit and interactions
with the MHC class Il nol ecul es. Peptides that
produced a high binding score against a |arge nunber
of alleles were considered to contain the core 9ner.
Such testing provided a comgiehensive T cell -63 WO
2009/ 014835 PCT/ US2008/ 067682 epit ope anal ysis of DT
1-389 / 1L-2 2-10 including (a) a full T cell epitope
map of DT 1-389 / IL-2 2 10 DT 1- 389 / IL-2 2-10; (b)
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86 1 35(2.36) LEHPELSELKTVTGT
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102 1 322.21) ALSILPGIGSUMGTIA
103 TLPGIGSVMGIADGA
104 1 32 *(1.96) GIGSVMGIADGAVHH
105 SVMGIADGAVHHENTE
106 GIADGAVHHNTEEIV
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Table 3. Summary of donor responses to individual peptides. Positive responses (SI>=2 and p<0.05) are indicated
by the donor number and individual SIs are shown in brackets next to the corresponding donor. Borderline
responses (SI>=1.9 & p<0.05) are indicated (*). The background response rate was 5.6% which was equivalent to 3

donors.

T cell Epitopes Identified via EpiScreen

(a) Epitope 1 - Peptide 2
[00358] Peptide 2 (DDVVDSSKSFVMENF; SEQ ID NO: 159) contains a T cell epitope as indicated in Table 2

and Figure 2. A total of three donors (30, 36 and 47) responded to peptide 2 although the response of donor 30 was
borderline (SI of 1.92). As discussed throughout the specification above, elimination of T-cell epitopes can be
accomplished via modification of amino acids in the identified epitopes. Modification of amino acids in the epitope,
such as the amino acid residues associated with binding the anchor pockets (p1 and p9) of the MHC class 1l binding
cleft, can affect and/or prevent the successful presentation of the epitope on the MHC class Il molecule (i.e.,
eliminate the epitope). Similarly, modification of amino acid residues associated with binding the interior pockets
of the MHC class II binding cleft, and/or residues outside the core 9-mer epitope that affect or interact with the
MHC class II molecule can eliminate the epitope, Various combinations of amino acid residue modifications for the
elimination of T-cell epitopes can be made and tested by the methods described herein.

[00359] Using Antitope’s in silico iTope™ MHC class 11 predictive software, peptide 2 was analyzed for potential
9mer MHC class II binding registers. This software predicts the most favorable binding register for epitopes based
on the number of alleles which have the potential to bind (from a total of 32) together with the mean binding score
of the alleles (where the positive threshold is set at 0.5). The results of this analysis indicated that the core 9mer is
VDSSKSFVM (SEQ ID NO: 161) with a valine (V8) as the potential p1 anchor residue (Figure 3). In this
conformation, the analysis predicted the binding of 25 out of 32 alleles.

The VDSSKSFVM core 9mer (SEQ ID NO: 161) is also present in both peptides 1 and 3 which are overlapping
with peptide 2. Interestingly, donor 36 responded to both peptides 2 and 3, (SIs of 2.13 and 2.02, respectively) and
also had a high response to peptide 1 (SI = 1.88) which was statistically significant (p<0.05), indicating that

-67-



-66 WSGR n"~vo+-.r" -'zno4-703.601 pWDO 2009/ 014835 f
Responses Respondi ng Donors Sequ CT/US2008/ 067682 107
WOGAYHIHYIEE] VA 108 VHH
VDS R VAOSIOAL SE (5P s P 2 e AU I SOh A pRided s peffide 1
with an S Q4 ALTEIWYAledAly belb¥vahd oﬁLﬁSb.ﬂ\M&}\bﬁith stdtlsBeally significant (p<0.05) and higher

o S e B L ey 30

due to the lg@tigyDf Gresongdmies/Fithin thg pwﬁ@:tAg_\yN]:d;Egpq:ntedﬂ@ the nggec_[lon ofyesidues outside
of the 9mex43?nd2ngqgg1§'3: %gbﬁ\fggﬂa&h“y%f thb %@ptﬂé( "NEMESH sk NLCEMX (EllgélhaZd etal 1994). Itis
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exposed pog’%@sgléaeﬁé¥§§_?§glac%%%t %g@;ﬁ%ﬁg{%g@ Pguch]ﬂ%a;t the polar moiety is surface exposed
and the hydrpohphiprrgigmisirafed. Syeh modifications ¢orthe [sprepdanqaqrey refugs|immynogenicity of the
toxin. Sunmary of donor responses to individual peptides.
Posi tive responses (SI>=2 and p<0.05) are indicated
pcpo})r nurrber and individual Sls are shown in
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OnS are’in
(KVLALKHQ WH%C? Sléz)fla‘il@t%@e Bremqmlagweuﬁ@toéﬁ@l thigfegiqp. Furthermore,
analysis of bR rigppitiGRehides sh-J)-wchtlhlit dEﬁHrtZ@ pR3uded @B&rﬂérln&des‘ﬁbx@e EieSEde@@hind donor 36

also respon%%@e% %'efv:@é\ﬂgspo Fﬁasﬁi&g g‘% gélld Esq pil g Ig)ﬁ)élg s,ctlatLFtic(;:ng figniﬁcant (p<0.05).

Using iTopeP it offie aglyfindiccat @dlex for halpkrtid® wasprediFedpa be VRNAETilH{HIQ ID NO: 164)
with a Valllglf(V§’h a€fhe ?9&1&951 Q&Q@r i@ ﬁqgtég 3») FIﬁﬁ %Bglggorte@ b ﬁ]@&ésﬁi&nsczof donor 23 to

th e response of donor |ne %
peptide 32,gpd the @%thre%eldd?sge*ﬁg gfé@ﬂ?ﬂ%ﬁéﬁ@ﬂﬁ&%ﬁ”tmchgﬁé PR g core omer
(Figure 5). ah @¥a:onfetratibii) dtiel a04lysdf indieatadl the tepiine0ii @8 o@@N3DMHC class Il alleles. Structure

and homologgC O l I S h ecied t ea 10(':“? gn {{}L\?ftb RO gif ex% 8 A Llﬁiécé Cg gﬁeprﬁolecule and not

opes. 'on of  am no aci
aSSOClatedWWethemtllV@i}@ such as the ami no aci d residues
associated with binding the anchor pockets (pl and p9)

(©) Eﬁ&,pgj]@ey{-@ﬁl ass Il binding cleft, can affect and/or
[00361] Pe@fl&\f.ﬁrﬂSEQ e Neu m@es(sliau{s a[lf ®B elmo@$ mmdlaiedu)h Ghr@piohé}p&loﬁtﬁs 1, 2 and 35)

which prodgceg tp'c\)/sdg € pr(%!éeratllon re]sglonses ltl(aﬁ)]wgng s t1rnf11a‘uocr)1fas géscr‘rﬁaeg abova in Stage 1 (Figure 2 and

Table 3). Ar@b'ﬁld b:eéfoaes’ ¥ oveadtdetbht Wictpstfe yealibirgp indires rpmtt@rfqﬂdhls pvtiietss LGLSLTEPL
(SEQ D Nof 1675] %t%@u&h@(i$0 bs #é ﬁ%ﬁga&h&frggldu@riﬂ/(ﬁﬁurfa €5 I'T8itS%ner had the potent1a1

ot 15 G P SN B bhrir Sobm i P58 e e

contained tEEDSafne p&e 91\ietr iToiy svaclodidor that Deriscuodif forh nesiteve radpaneshud wes statistically
significant I0 )Ia?ﬁ Q:Qtls,s ! Ql:[hcts n& lL'dESE@H’IQ E ID-II-\T(S:‘q'G%) 1?&11? E}Qfaﬁeswnhm this
de d

and test by the net s described
region. here| n.

[00362] Crystal structure analysis and homology modeling of the p1 anchor for this epitope indicates it is mostly

buried, with a small amount of surface exposure. As for epitope 1, it would be possible to substitute polar residues
to remove binding to MHC class II. The p9 anchor of this peptide is also buried; therefore changes are considered at

other pocket positions including p6 and p7 which are well exposed on the surface of the toxin.

()] Epitope 4 - Peptide 39
[00363] Three donors (donors 5, 15 and 50) produced positive proliferative responses following stimulation with

peptide 39 (LMEQVGTEEFIKRFG; SEQ ID NO: 168) although the response of donor 50 was borderline (SI of
1.94) (Figure 2 and Table 3). The T cell epitope within this peptide was predicted after iTope™ analysis to contain
MEQVGTEEF (SEQ ID NO: 169) as a core 9mer MHC class II binding register (Figure 6). In this conformation, a

-68-
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47, 49 50),tand paphics® all 3(oSérlapp1ihg ﬁ@)lde\MWemfbbmdﬁralbmsi 4%l 15§ while donors 30, 40, 46
and 47 resrﬁ)h%ﬂ /t% {]\_x%goggsrlagi_??%e%QAes T é’ggégzpcg ahgsi%txs r_préizctéé{ale blndmﬁénotlf for this
peptide to BT KRFGDEALSER FRNGHEP) mthaP‘?FgY‘F‘é@‘P%&Fé%“) S| Ay residue (Figure 7).
This 9mer G REse bh aﬂﬁﬁxﬁ@ﬂﬂaﬁﬁbpﬁr@ plaﬁm%é £hQ whs pI\AdilEihd &;rbnﬁ|23 Qﬁt 01" 3DAHC class 1T alleles.

Phenylalan\é\'{e] Ial‘?l] is tsu étgf)tra@aélll%d Ih etc01('e o%gxed%tflytlc apnham Eﬁlg Pack% ?%m\émll Sand V118
and is therdf$re cengderad to bbaetkrgtabmﬂwc@ally Depegtant 4 Ao wgvgr mhor moutiams 4, 6, 7 and 9 are

exposed tog%%'d eeE m{ﬂgceﬁrgta@d Reghédes eilnt d 3. This is
pr esumabl due to the location of the core 9mer

W|th|nth ptlde it is well docunented that the

[00365] Pe[p e%a(}ggg r\’{ &?@g&,ﬁﬁi&oﬁ I?{)gle%% 28{0 ctgll?tgm%% 8elpwgﬁ) glgure 2 and
Table 3 shapt thatshrkd daponspdosses § &3 ehdved) drodicedpositiy®fplifetative gsponses following

stimulation \iﬁﬁ{ ;@Btﬂfe Q9. | Ugﬂﬁé ot oééa’a;n s@lﬁ:gtahé#ﬁlszthgﬁ)lﬂ;t @dv@x%blta Iﬂﬁdﬁg k%lsgm this peptide
in an ﬁptlma configuration Tor

was prediciep B ANOT (G MO 7 Jtatfe G o e Ptk b put of 32 MHC

class II alleﬁ’EQO@Bus Bﬁ&iﬁ@fegﬁtei dta vhie (pl4sy ad thayd dneior ehisidud, \WBhilei peptidas 48 and 50,
which ovex‘P Efﬁd w1 h r%%t%de éggl uesapuzegi%lll Osgrhe :[: Qee efeo og&rg %J) %E and 49 d1d not respond to the
overlappmpmpaflesmnengvraﬁug tha rebiducs opigido e dore Sriex aquwesc’hyld?reghe Eheémdlng of the

peptide to ﬂﬁ@ MI@‘CI&S§ I bﬁbﬁécﬁg VaBHE ysDghirdalg a%rfa@ené(p&s@d tth€efdre pEIkd reSIacement residues
n reduce i muynogeni Ci e
canbe sele g g BRI RO R T DOSBOPAbE U P ebf e buid

show that 4 donors (donors 12, 23, 30 and 36)
(g) Epiesponbiptidd Wopepti de 31 ( KVLALKVDNAETI KK; SEQ I D NO
[00366] Ei®pg 7 verfowmittithin repiédep PREEHIT ANLSH PEIGEPHQ BPNO[FR). Fpur donors (donors
1, 15, 30 akd¥ 5§ rebRAEANe pdpHlid 100 MR IR respSBAbHBLS 19FwaONREBRPITPe™ analysis

et GBS 50 R PR TSEL A e

(£.298) as thep Ipmyphior cheidB32(Figutet?) aThiespomaeptdiatd whsndd butdiB2psdsebld MHC class II
alleles. Th(a §Jner Vaa's §1%3 p}e)ééht \%El%{ %eﬁﬁ&%' Jo%vhﬁ:&lggﬁofr b@ %ﬁnte(dpdiga'ngtﬁ)ally significant (p<0.05)

Min silico anal YSI S, he core 9nmer
su-hreshl e e A VS BT LB AR NP BB TyeHagmoti for these

peptides. ﬂeﬁﬁ}xe 2081t wal kpbskdén &é/aff)aceaﬁ’ tﬂehﬁnsﬂlfchﬂitﬁl‘dsémpm lancbil @ét@Esociated with the
esj due

activity of t&}s da% o, t%gatlil(%r)rg p(%zésbl%o?;glgag ; nap {%ﬁ reepgxa eﬁq :flleﬁg (g 2 312 &n be readily
wﬂmwdmmekpwnséﬁmfmdmﬂemegﬁwﬂqﬁpept|de 32 which al so
contai ned the sane core 9ner (Figure 5). In this
conformation, the analysis indicated the binding of 28
out of 32 MHC class Il alleles. Structure and
honol ogy nodeling reveal ed the |ocation of V97 to be
wel | exposed on the surface of the nolecule and not
associated with the active site. (c) Epitope 3 -
Peptide 35 [00361] Peptide 35-(SEQ ID NO 166)
contains a T cell epitope as indicated by three donors
(donors 1, 2 and 35) which produced positive
prollferatlon responses follomnng stlnulatlon as

o o o o ~ o A o ~ o



to renove binding to MHC class Il. The p9 anchor of
this peptide is also buried; therefore changes are
W((IQ(N)S/IOdBBEd at other pocket positions includi pgr/ps20as/c7682
T cell Epit seSaxposed on the surface of the toxin.
[00367] Tdbit)4 sapintafippe thé detaiReiptticdeveB Y cfI0EBGR) follnd eehid @RAYTS1 sequence and Figure 10
shows the 1£)ca91016 c?lleéese‘p%t%ﬁ%f %\?\Aﬁ&ﬁ ﬁxg i)fd?gll? %ﬁ‘%?’gen R\?ﬁs ?tl!)peg wide %chkxfte rva{hlinvtﬁe junction
betweenDTLNEQ#@FEEFI KRFG, SEQ ID NGO 168) alt hough t he

[00368] THeSIS4A @&%p@focgmﬁ 6;51@6 ¥ma1 mmd@&fﬂltb )Qxﬁhce@fresp&rs&% 15 7% of the cohort.

ur.e
Epitopes loé E? H]én ]\)ﬁgggeﬁ I} % aﬂdclﬁg ?pﬁ?p(e%f ar?d-IJO B:épﬁw\%hl; rr@gﬁe rets%onses 1n J/ §4% of the
study cohott (PebRi4 THYEEQNEGEERThI Sp@ids D (SidrpeliB.BS (gstope 3)039616191036’ 4)NRCA9 (epitope 6)

induced res%ln% ssin IS I8 8‘9 'opﬁlle @&ofte Aha s?sr of Q}E:'n% rrrn@ld@ Lmeah @I cgsmve re onses to each of the
ormat i on, V\D1 2009/ 01 CT/ U 20 8/ 067
epitopes shewechas Al Arpeaged 196’5 Fat*rﬂsbeﬂu%’é 1‘6thfle9ﬁ§1°¥ Fih pyeragh 8k 8F 22 €s PH‘LP@C 3 however

hadalargeallﬁetntsmbs_v, e;pltope is pred| cted to b| nd 19 out of 32 MHC

Table 4 c%umélraﬂ' qﬁ)f ﬁl& nrlaéq tuedf ancf:> f‘r:)equenﬁ{I ri]s pé)gtlve restpﬁnses to ept%Fshgalf%alnlng $elt epitopes.

er_are
Epiteiteal yi i c Pegtive(sh O] tnmotm¢anndmgj arle p@akéﬂﬂeﬁjhl nst % response
- fother-—Jhese tesidueg; gyt herefgre }éy sj§ened 59
ep?t;g%port ant for the pverall st ahl Lity of the knr ot gl n
epitgped | an to eYi t ope| 3, rekhdhed Ihat int er%éq(”vﬁ 1% 7.8
epitdpd T POCKETH I n the core Ppefs, such gs p@lg(a/np,logﬂ 59
(\Mhl chiare well exbosed) are considerle or

ooy

f o1
Pi@RASSt i fut i o® (e) Fpi t ope 551 "Pept i des 40?'63{71/'%3% 42 39

[ 003641 A potoent T celis B, @pe@aﬁpea[s t 21802 t hi|n
eplteﬁe%tl des 40,,,41 and (%E NS 110- ]27221) +-6h6)al | 157
,te e’ep |to c}n [

)|topes dete einthis re S
t he nost i m#nogenic 3§s3ﬁsﬁ%\ﬁ/ﬁ By ts ab|3|11t(v/' 61)
epitopEBICE [T ESPORISES 11 a tot@ho Qb 8 di ff[er emﬁ(qtp@m)s 59
rpnrpcpbnfl ng-15. 7% of the studyv cohort Table-3 and
epitgpigure | 2) . % donbrs redpbntfed’t o prspt|7tzl%ls,(+/zl‘e)473 78

(donors 15, 36, 46, 47, 49 and 50), peptide 41 (donors
[00369] A36giatidfs bedlken th6 exp#SsioD)HIaDRADotyphe AT Sonds Iesﬁ(ﬁldméﬁ), individual peptides
9 a r 0
were also anal%zteé ]Eé%lt%%\e 2 99 d ﬁ?? g%?'% AIO d402%%{! é&zl 8r\é ds@%%d \r;\lhgb ¢ 4 and Figure 12 show
the frequendpeigtiaty 30 CXMGSCM:G dopgrtresppndingsip 6rri@fithe Beptides cevéarr%‘ﬁ& thgyfrequency of
allotypes eﬂﬁ&géd@?ﬁe ANTOP @tIM doﬁoﬁ | Ad £8bcRANG Besicen MI—ﬁdd:lﬁ%E @chilbtge and a response to a
eto

ti
paicuie RGP TP 5 BT L AL P B TRE A R E gy more han
double the plessiveteeq(ricg (irrethd JrequenFh irsthOstedy paprdatpregent in al |
[00370] A tc&ﬁ;?a%s&lv ? EJ)SZ&R’Q 46 br %@&B&e@ g&e@@&'m%p%c?é@hﬁaggy Eé%ugf Mﬁc class 11

class || alleles.  Phenyl al anine 124 _
ltypes cfpgessit (A} oo BAICEER U CHPIT S HoREH & BfoPE o > o 7 are associated it
particular aﬂl&iﬁiﬁs yTricai ﬂmeﬂto&ﬁiﬁopp Ak aa@aihts tvithhe etprasion MIHIBDRB1*11, HLA-
DRB1*15 antlgr UC ]a{r{g e'Fh rerﬁgenglgsno dgr%he)rgs tor(l)dlngeto @'hst &)rué}!e%n& é{xgressuz? theGse allotypes were
12%, 15%, 2nd e, gesa(rcgvelg xflbsefalkse werg aoyd thagl d@@@? the equgeries #Athps allotypes within the
ANGO1 s'rutd§l E@B L SchilOwdr &SR VR, Iuﬁe/"’/ﬁ]ﬁfﬁ;e&% (o dafebih, tl TPp€™hnalysis of the peptide showed

1 SSVEY] N
o A P e BOROE R AR S BBPRe LS UBBL SR Jup g o
associated @UHLAAINES *B5 s1d61A-DBBS .t Tiredequtorosfsiofaiomsposdi@e eB®paddr epitope 7 and
expressing fq%)lAI 1915]9%? grgi P08 :Dat \ %vapﬁ(p} larrdezrl 3 f'my &kl 1%%&% &Bele which was more than

ow ng stinu Ion wth peptide 49. Using |TOP
double the phperypd ﬁrfzﬂsenah alf 75 fos cach plelep ghe AN sy é"}}ﬂftrfarf’l??é“ analysis of these peptides

showed the'pRlictdd@®indfr@ reglishr $or raﬁlatpbpdﬁe hatiaBe iRl ed \ad HDAbms In addition to

identiﬁcati%%%é%%%o%%ﬁ%s:% gnagxl(i)es also nidfca%%u k{sﬁf@tlo\ﬁg{” 'F c<11]I resg[nrses Co a partlcular peptide

with the exfiless@nlof M#iCGhdess Bglldeser had a val i ne (V148) as the pl
anchor residue. Wile peptides 48 and 50, which
over | apped wi th peptide 49, also contained the sane
core 9ner, donors 30, 39 angp49 did not respond to the
over | appi ng peptides, denonstrating that residues
outside the core 9ner are also inportant in the
bi ndi ng of the peptlde to t he NHC class II nol ecul e.

Y o Y



peptides. Leucine 298 lies well exposed on the surface
of the translocation donain and IS not associated wth
Tab O b9/ 0385 Vi t% of th{)sf dom%l ﬁher ef or e ROBEFURINS/067682
able 5.1 r‘é%‘k?ﬁ‘iyéﬁ‘t"wﬁr% TreRes b 'SR e Spp alobigy commagsl 1q (g jrefygncy of allotypes
expressed wigin thestndygaphlytionr dpdoeiatighs batwencle MH@clme di allytlypd dnria na&p@nse to an epitope
arehighlig%%giil&%g.el | epitope. -69 WO 2009/014835

008/ 067682 T cell Epitapes and Lot ype
Frequencyr& ey Hl dsallelsy 3B TaBRE 4t DRAnaPRB dsDRBe| ®RThil| RBRBf[ DRB | DRB | DRB

expldIRaHRMEN THCG‘H*oﬁpi iﬂpes gf’wndlh*‘ﬂblthhﬂl_t nQ*ﬁiT- 11:15 3 4 5
sedguence--an allld chowe |t ha ocatl on o 1t ha
Sm‘e‘b‘?‘l’tpblﬁtécg‘ wi thin % hd pPot b | F;dsequznce SNo ep tcpez wer & 17 /
Resporﬂekeﬁetpeebevmthl n @ hg Jncti on berveenODT I Oanc 120-2. 7 20 20
ﬂdQM cefH eprtope Fogated—in 2\qul|3uc S T R 2
Resporh ?oe%h?emtox ) li nduced 9|res oo(;ses }n 15. 7%lof "t he 1
ReSponsielhm@ltOPeEpl t opes llocdted W thin0peptPdes I1 cdellO|O 7 14 21
(eprtopes 2 and 7, Tespectivety)j induced TeSponsSes 1M

7.84% of the study cohordgafubalbe 4). The epitopes

Wi thin peptides 2 (epitope 1), 35 (epitope 3), 39

L4 S@8pe 4) and 49 (epitope 6) induced responses in
[00371] V&rioB824sayh canlbe uedodstess DS hofisitsofaf T talmenmaghichme(enean
[00372] In%hz), asgag Bﬁﬁtg (I)r%?rle[n?ssapeocrdﬁggatéd(:}%gl@?}&ccg}fl ﬁn(?resc (ﬁ§oply/ manual

ear e alr equal 1nt
counting ofgjgfeted €§ls\whn I vasAp afejess direst bipdipg tp @V%{ﬁeﬂlwemsoaqwev\élrs activity.
[00373] InhAd S@dlkﬁ E@8holOBAN clahgdf cel nibﬁolaigaﬁdrﬁezﬂnhtﬁbmm b¥ceQfnehBRine integrity; and

correlation ggtg?‘,:l)gg g}?pé%%{)%{eﬁﬁ%%gs v.r%%glglnflea w&zb éxzherv%%%?{] (i FJCéibE(P herein can be detected
can also beRgqtto ghe¢ss Y LBacioits Respondi ng I\/lean SI +/-SD % response
ep| t gage 1 D?eteggon vg,g,,ang}godges 09 (+/-0.14) 5.9 ep| t ope 2
23, 30, 2.10(+/-0.10) 7.8 [
[00374] D’Q—speg@c gntl_il_agﬁhq‘s/ ca& bf)l\:;)ad to (gtecté?;l? l?obt%to &n@ghegal cilgsurfsgz via Vl’,S motif. Common
epitopes wete Bifdctty laBeldi@d dbedd didBreddes inIndindbetwddn vadifhts. h ELISA was used to confirm

speciﬁcity/%fﬁf]ﬁ%é;tj il_éa)QI'a gzn}EBJﬁt?%gﬁdxgse L}%E)d?aggm iogth%%lgtamgt%m(nﬁfd llere 8- tag Abs provide
another megpiby ofhech ®T4Qri@ s caBe sepQte@. 46 (+/-0.57) 5.9 epitope 7
[00375] Fi%gglél—ﬂlus]ﬂates Bdingdo¥ s Blaraidt/(DP-cs2; EREX mdt%%%vec cells and detection by
soci ati ons befween the expression of HLA-DR
antibodies using iA¢FA0a¥HY donors responding to individual peptides
wer el so LErval opreghresEpi t opes 2, 5 and 7 (peptides 31,

[060376] Dé‘%fo%%]u?ﬂ% 0% %q)an%&ﬁl v@?a?h(t:sst? ﬁgorocMquf]&xQ% ab ndd ged]:gassess DT variants

) ( re uenC es exp ressed %F onors
descrbed ey i g5 GBI HBT 266 Bl PF NESSO-CEIBRIeBULAUF I K h@Molecula
Probes/Inviro Uﬁﬂﬁ)ﬁ@‘hﬂlowﬁkﬂcﬁbﬁdﬁ&ﬁ&gﬂﬁﬁ@ Bﬁﬁ&eﬁ (2031(’[){1@ Mgﬂee SI luisiling (DOL) can
atl on et

t .
be optmnseélﬁlag él Id%e Bré)%én (Bcfla ratio 1spr§ea€ur y sPecuoP}%oéonée§e6\énd %E lé CS is used to

measure fljofestees. f r equency of the allotype wt h| n the respondl ng

[00377] TIQ:QQS%/ AnkeQll JBS aliRki6n ST A AUREK @n({ %ﬁu&{bﬁ%M?ﬁAmss binding to HUVEC
In e.s

. d
s s g P b s S e o PPt S -
binding to HUSEC V& cofpdréiro Emdﬁg bERSHINI4R8 satudig@il siigddHD. cl ass | |
[00378] H?{/E?tcéﬁf% Grredd d@ JaGSSE xjeﬂg)h%#f duak. 19\g£l‘%%§fdn@9{hﬁtaél@f’AK -Al488 binding to

respon onors to epltopes and 7 are
HUVEC Ceéisedléﬁemné@tv\ﬁlﬂ? assheyd lg dileaie 1l | ot ypes. T cel |

respanses ctennep,y,,tagpe,zegr@ere assom at ed vvi th the
[00379] C? xﬁé SSIe ?nﬁn %oélf[yf(.‘:ﬁ_l"g_ %gﬁeé?eé éo 18«?215168 Sﬁ,of u}t%%lt Iel%réle ralfeﬁ after exposure to
toxins. Pe;eqdéstemmnpandlgeéqsm@ wge dilretecoajugoatd/p eﬂuvvequeomel@%g nles%ls as described
by Baluna %gp(g?‘lgs(QUSrAe @%957 (\{@9% Ai?édlatlgély,toﬂﬁ§§ssd§@ B&ciBeh ﬁerglg %pknown in the art can

e the requenci €és of these allotypes within the

be utilized. ANGOL st udy cohort, which were 5% 7% and 7%

respectively. In addi ti on, i TopeTM anal ysis of the

pepti de showed that HLA-DRS5 woul d bind the predicted

core 9ner. T cell responses-7io epitopes 2 and 7 both

appeared to be associated with HLA-DRB 1 * 15 and

HLA- DRB5. The frequency of donors responding to

epltope 2 or epltope 7 and expre33| ng HLA- DRB 1 * 15

'Y [y o NN 7 ~ A n7s r o g,



identification of T cell epitopes, these anal yses al so

indi cate an association of T cell responses to a
[00380] (, ﬁ%%%%%&e it slawd & g\é\ﬁ bc%%lggh g ],iﬂ)g( I?fl%ggl 08@%; @H@E@?}]&ﬁlgﬂ?@oxm
was assessellly[FACS:to feaapd @Noptake showirogse foelosant irageisy) of 01l membrane after short

i - SRApdifg,dpnor al l otypes conpared to the trequency
mmmﬂwngﬁ Rﬁ 9 %H ﬂﬁexpressed Wi thin the study popul ation.

[00381] Fq«\s;stelmahtp ingine et Wiy EiheeVAC-litdipgssay isgpstediugipg transefedDT (AR)
comprising/theX® %&%Oﬁ’lgn%lye b ABRcuIRLR 18 Ifdf)%ﬁﬂlﬁg off ngiﬁ%?gglUBgZBC. This step

Frequen%y of HLA alleles DRB { _
utilizes expryREOIY tagé)%ﬁrlté dlws.genaration AT HYWYEC psspys is)inphigteq aftpy DT expression.
DiiAlt]mVCJztBtoithAs’sgg 5 Study population 6 9 10 7 5 7 7
onders t 20 .7

[00382] Aﬁb\/s S teaélﬁ O%S eergssur ment of?)”[eafg: 1v1§31§ egbe@n ﬁt%lés:l'lgd %}Qﬁﬁf%xlc_t? aiSéys are utilized to
confirm toxRespoINET - K8 Teqsll pmee AV IF Va0 legrsgelagsdn 1T Dassays.

Exarfp}(e 1Q, Vs e Ayisonl B3 d ol (Marflr) A4y assays can be
0O assess _VLS aCtIVI tﬁ:})aéﬁz}é vari ants as

[00383] Usingaort HEq Hﬂgfrgtﬁn'ﬁflﬁ g% v tofecaspye Dipetjvity, digpct
transcriptiod@mhsifibs oIV Bgehed W4 g ted dsﬂig)a fabhigedrabeytalysdtd sysems Tepiclly this involves

coupled ualrﬂc%%t%ﬁﬁrggs\faﬁ/on g&gﬂgl‘erasg % tﬂlg cl%%nlh%@%&grg g{é?}é Jvlglgl"&@l&s&}gs IVTT of target

assess direct
plasmid (TEipcifesesat eackivg toxin Sihzhits pd rts@nCCS[ oifgrs]signpl. PCR@redpetelpre gtilized allowing

medium thlrmg@m]g;@gmcgadmtsbl ANO L Biratof bikrvd 1A Ql1 3B hts RRIBBBRE tb YT DT i 1n the same 96-
| 0SS o cel

ne int ity; .and corre
well assay 1 A BYBAGE P GRS B LS QBT SUN RBAHEC 0y i L Afee coves the
covalent mydifidagiont & ehegation frewr-h GFel)nths amubleradke e ohibidion ofilcifrasepigduction for

active DT \Hﬁﬁgs t&uﬂ§§§&§cr¥h§/@ﬁglht\fdn aysays(cgﬁ b%t:@ﬁﬁ* LIIQE'SWOF n)osome inhibitory proteins
ant 1 bodi es T-speci fic antibodies can be used

to provide infpriaiiog op a‘li)‘f"tlb%fd%c emaheia heY A RIS S KR fiose (el n the ar
that are uselfilid darryie GiIFGEth celﬂildd(lﬁﬁﬁrlmﬁﬁlﬁraﬁﬁldheﬁ: hissays kaabr@hedich &, for example, described
in U.S. Paté ﬁgsAtSVQ\géS §J6 ? . Oh 8} (I);T}]dwhécgésg}e € gller(!())/%/)ar t;_e?%t/ Ese?ereé?e in its entirety.
[00384] Usingth¢ B/HITeasam t1¢sm®‘ﬁd émmbbﬂiiSéQOWﬂ thaté’HBDBl I¥hdemenstigted dose-dependant

inhibition ﬂ%ﬁ&&q}tIQI%% Qfsiagﬁfjof h@fh% et Jpﬁlgrad%lﬂl% 9BYCHild ehe n@ﬁ 8ltaﬂaﬁfed at approximately
hich DT varlants can be sel ected.

by
20%1mm”@W§EBémfé)lIIustrates bi ndi ng of a DT varlant
( DT- @) u52;LutciskcanricaroboyiciyastddVEC cel | s and det ection by
[00385] T ag@ggﬂq} %li?gh{“llS EWAIEMR%ﬂ%LEME’E%%re %] rﬁora(,etgute c%%e%g"flgs@a%rs which can be

rect conjugates of toxi n vari ant 4 L2
used to meiFSPIIﬁGV"@@HlF’@heThGP&Séxé&fe@%‘)uc@‘éwab"é rdlendpte %%é)@fg%ngmm(lo - 107" M)

over time Wid§ hdfdpBble SRSESSREE 1 MEe |0910t0§\10&9(6f OlYESK &¢.¢L-h lt(gl}iﬂn)én T cell lines was

assessed ussk)ltgtt t?el('lf?éﬁiggtﬁgxi; %Prgglg%ﬁw sﬁ:grr;co ?:(gugle %efslr&%bxg élgki}lsg rei?fe ct the%egree of adenylate
hmmembmidﬁgscébe | abel i ng of protein (20-100ug). The degree

of @pellmm%@gggkkngggm@be optim sed and the dye:
ratio i s neasured by spectrophotonete

[003806] In&ﬁ(&tl(?nlég th aw?leﬂtrénscmég/n?%slaugléﬁsztyoa rllﬁ)éggtﬂs%rase assay (such as described in
Example SvaaSQEtﬁﬂﬂﬁﬂGIEa 9d-08BfGihat. Thigs asasfalyes anhple\oE D Tgoadexpression of DT genes in E.

coli (stage %} tes%t on (ﬁﬁﬁé%%r}l( W'At‘ﬂ' 41% %0 ngltl tng/nJé)Js]agoxg J/%%ZL\QS Traditional

USt

methods fomeasars@a%DPa@mSElm “Wﬂé’lhﬁltcpwe@?d WWMHWC%W@ activator DNA
oligonucledtAB sk quel (RARurdieAS radbilﬂ)@lbdﬂgAD@ 15Hh56ﬁ@raﬁ&i ihts 260 Eﬂ@@ﬁlﬁdmatenal

o g o B S 22 LSl LD G AT e

also availatily FACS: it was conflrned t hat ONTAK- A1488 binding to
[00388] F(ﬁ%ﬁ% %%Jlt ? ﬁ&o;ﬁ@%@%&%ﬁ&tsog celllhiaﬁd/aﬁoxm%em& @uc%'a'&'é‘s@nbed in

rane integrity nbr ane
Example 4} ip feyglopedyusgngUpld 06 Se sellsdn ¢ - welbiotmas far a%aéyswf f%‘tla’@fhu [Yvariants
(HUT102-6X1G i€ &tle |ce1mﬂ{<¥hh|§e’ﬂrf&&irﬁf dnGlysi CHPRS A T-11.-2 ﬁevein_r(aage@)pws desellular
cytotox101t¥ Tssag?gqglsi?soen esljlson oPRl‘ill f Sthgﬁr daasrag ?stus%d aft ﬂ’g’i’l g)g 910& 1% sgge 3.
al (PNAS USA, 96: 3957 (1999)) . Alternatively other
assays descri bed herein or known in the art can




be utilized. -71 WD 2009/ 014835 PCT/ US2008/ 067682
[00380] Cell menbrane integrity assays were conducted
wWa@I200091438Dpi di um i odi de (PA) the ettect onP¢hES2008/067682
toxins was assessed by ﬁlégp? measure Pl uptake as a
Gene Synthgdiy, Eqgrassien ot Phrgisgionf integrity of cell nenbrane after

[00389] D?P Qrgfll:umaﬁ P;Cy gé?xteé 0 S))Mhteﬁze'tl 9’?('&19§ar( (’):f{ sgg{ ? A‘l% c‘od([ng g%ﬁr]lledﬁgxrexpressmn in

potenti a uce VLS, a HUVEC c bl ndi assa
E. coli using sortve@toe@ tegtigngs froumdmnthe rt [For gaRyation of i 1eegthBTtameDﬁAR) (comprising
the C and Iﬁ%lhs m lﬂzsls&ﬂh ){nal}Qi-E u@hl@%y%x@ﬁt? axluﬂm{/' @@ bi‘n@lﬁg assays (see stage 2),

ysis of bin Thi s stelftJ | zes
vector systeé’g(s&eelggq %Slﬁdb][ml (s%torfyrkal §?Cﬁ1§ré:e%fohmo f) 1nto the periplasmic space of E.
coli. The pipemidraad .ol cfraithiy/| Eﬁlrmsislag'srodlse batutild pbdelt. zﬁlt eggeE)DT products are purified

on Ni-IDA i&;lgﬁlgssa%h g}ﬂ (EIQL f‘%‘ﬁ&b LIYe’i tfggtl%}gl ?le&d_yf_, ﬁ%ﬁlgé/ssfo{ﬁﬁﬁ%lm of DT include,

aS u activit ave
for examply parficatiqnatin 4fEHEdass &ypediodXd (§1gt 9 Hﬁé Sy sThemesthod idpvelopefl ipstage 3 provides
for reliable (faﬁﬂfldtibﬂbf Iﬁﬂqh e @Q"tvlal\ldnts)(m@tfsu@l-ﬁr hlaZty Gu@@hdt t1RRLEVARE ofthke variants can be

VLS va rla in | VIT gssays. (a) In
scourately RS (Y G5 5 1?75'? RoreriEiaT s 8%, assay | 00383]
Using an in vitro transcription-translation (1VIT)
assay to measure DT acti ExampledRr ect

Da@wamiéﬁﬂﬁgﬁ&nyW@ﬁiﬁﬁ {@hton of DT genes was tested US'”Q
bbit reticul ocy sat e sietent Typically th

100390) Vv UL for s i Rorafi & iter P ereesr it i ougds of mutation: st
with separatelifutithas each@n the Whretef(x)@(ﬁhmﬂﬂfsl it DiTred Gesohd, ssth aymbilttions of lead mutations
with optlongpa%&ld&%?mllm -It-ts %ac% ﬁ'fg&%}m H]lrgthé ?[ZT (i)lnrd éaasssg} %staﬁe 2) and the optimal

rve toxin t's and uces eras

mutations srﬂ@meqoaffeﬂtl}e@ego@rreurﬂtor mptaEen %ﬁ toewltq@wh@atlh?ﬁltpm%ﬁwpw the mid-stage
of stage 5 of %%ﬁﬂéeﬂ G MMV aBankd thif tBdsb Xdays 'ﬂsrb\fl%xﬁfgsqmﬁ bf truncated DT (AR) in E. coli

variants are conpared to WI DT in the sane 96- well
(stage 3). a5say plate. A surrogate | C50 can be deternined from

an inhibition curve. Since DT binds and causes the

coval ent nodification of Eshmpgasi on factor-2 (EF-2),

h | uci ferase

Design, Cogml?rugtzo% gnlﬁl ?tch\zggjsﬁ Cgpl\i'f; BJE)JTP \7%?19 g];] Itgé Coupl ed
[00391] V%f’@atﬁ st:IPT fﬂr elimingtionRs T a2l wionrgs togdice AHNYseecyisHy 2t gpnerated by two rounds of

substitutiond Elﬁthlé’ S'aﬁd Odondainb. OBk TRst |ré'ﬂﬁﬂ bf \taﬂﬁﬂfs 1ﬂ{7&%6 béj‘)‘ératetsﬁbsﬂﬁlﬁélds dﬁsmgle epitope loci
which are %cax&tgtge 1?13 s%ﬁlb CL dvolf tV rbagté to O&en%r%te rTbamatl seof 5}/(*, threie or fnofc’e variant loci

{(dependingan ¢hepgmbear|and priagigyr qf)T qqg emgbess L scpgmptloeldi of variants includes combinations with

VLS vananttsr f?d?x?‘&é‘g'e Qbh@ﬁ/ the e@g§ LtaJ de&nﬁ&%%Yfﬁs ﬁﬁéﬁgﬂs%& Tsééﬁg 1@)%@ substitutions, an
describ Pat ent Nos. p7

for exa
optonal tighigui 48, HIIS 1B HEHCTT IR FPaar B)e LT poPRober Ty
[00392] Subgft@ioasaa dem epltoﬁe Beitih Dﬂ?faye gendrdE13 BAtharlllg) by gulisti@tidg\diino acids within the
core MHC %glg 9- %r g ﬁ‘l‘ etog an\‘yglc?' acﬁc[l%htobc%; t\%mBRgQ-glom in other
0se- ndant I'bition of
proteins, especaa[l]lg mqtemﬂr@ﬁ;ect odrs Pla]thJ@g] sqgﬂenq:ezseg@gntbfrgg giher proteins with similar tertiary

structures. @Qﬂ&ﬁﬂﬁhhﬁﬂ sBRYs @éﬁlﬂé-ﬁﬁltjb&sml binaik ple@iBtidGo@bare iTope™ (Antitope, Ltd.) is
LDt

20% i ure
uedas o o i R seobpge sticurty baned By bR Sl Ripsngf e 0T el
structure is Wisahded hd algviiderad mAfadvid RBEt UEMokieduse the ectivitnefilildordarsdiogetability of the DT
structure. 19 QEEGRT c%&e@l suM&&raMLl&]\Qs Iﬁﬂnsuggst cU&Eglsét&y gﬁﬁ%&s outside the T cell

cytotoxicity. The assays are conducted in a 96-wel | ,
epitope locb\ylgfhe:aft bcicprxg{n’odq;tq qeftaip Ptﬁ)@tzttlt&gf Wlﬂe@_a 0711 epltfbes mthmt lost/féqFtlvny or stability.
[00393] T tdlIrEPitdps Nﬂginﬁ WSDEpiel t&keﬂ pﬁﬁhﬁhli} e§ﬁ§ﬁlaﬁbb1€1€hduldciftﬁ @Say (stage 2) for analysis of
substltutlonqn t?ug 8%'01%:!11% Xlgﬂilc cellular ﬁx}e{)’?ainclt?/ Fssagh ta%(e 0 agﬂ%leslolf subst%?ons inCandl

sessed usli ng
domains. ngmswe@é B cven@tstfmthesmﬁ\says 8o ﬁehS(Itp@P!S)raqsleflqme?@ti e;mq@smn of full length DT

in E. coli, rgs%&rtxeﬁf @fagashe iyl RIE frokhitAS&nl € @ﬁtﬁm;{l ’t_ﬂugl§j FoRnd&subsifions, the
ransferase assay %00386%> §%§‘§3 on to the
ribosylranslesi FRHY Y Bh SRR bR AR AT HRribgladsenddates.

ri bosyl transferase assay (such as described in
Exanpl e 3) was established i7poa 96-well format. This
assay uses sanpl es of DT from expression of DT genes
in E. coli (stage 3) and is tested in conjunction
mnth the coupled transcrlptlon/translatlon assay

______ o s r o



(HUT102-6TG is the cell line used for final analysis
of the | ead DTIL2prote|n(stage 6)). As the
2d0b0l 485 cy t ot oxi C|t ay r ires e ressp(chsdoosmﬁ%sz
g bacd jd gt (

[00394] 1 ‘?elﬂfyrs"f CRLPH Hﬁ'f’amc“ff‘l EPnSFcEr UBgure g AELPUHAT trenty-six
(10/26) variafits hi\ﬁa@eeﬁested'lﬂadﬁ@m@ﬁk@j/ 1% 83ibedbeaaitp | cell Bpitopes have been prioritized based

: 6
on relative gglé #(l Egg% §%€ﬁ%’$ re?%érﬁaﬁl%%ﬂlﬁcg rrrﬁlga?]llesg?gl?gg{en epitopes,
demonstrating ﬁtah@stplztwva cep lgbtaigedgfot caph ersqoa@féa%etus wﬁ@ EOYEHEY-

DT EpitopeRiriahs Zr#szztffgétez%)spftﬁ‘efvﬁ' on in E. coli using

ent i onal te u nown
[00395] A &g‘ﬁ%%,cgfl?ﬁélﬁt VEF U§€ |a11(i %@ﬁ&f%alﬁ?o gm%reﬁgvte’& 3%% 815%%!8,5 ITI(H gz or 149 of DT as
well as IL2t A ees@cdamcknyngkceire ivasen@inkeygd dt amine acid eedidneaB 8 fi@lclpging in gither the R domain
or the IL2 ﬁ’(\)?tloln Lﬂ’[@&lﬁ&y Blgta%h&)kﬂoyate%rﬁg dé%@bgb\g di ng assays (see

., vector systens are used whi ch include )
(003961 Vg eﬁ% P2 eenscere ekt 8bich dreeR spiopes lof 2197 Yt Bodifigd at the putative
MHC class [Dﬂfmcﬂﬂgf:}ﬁ%&ofoﬂaﬂl&s OReskues ¥DQILI07 b @ 1p1 ia &Rivdldaypd DE: se@tﬁh&e were
substituted Jar_ érgﬁng &} etF}JlotF\)’\; lrjemréd?cgerdég B%{O? d’P jl epC%(:;]p%ft\)ltby d% glg%HC cllass Ié binding)
whilst retaigipg petiziey @mddual Slubmﬂplansawr@derplﬁpd it iothe oinglp Gdge variants). The
activity of MR YAH SorfifthedRfidnts v@a@tﬂeﬁ’sﬂre@ﬁn &l b6 |nHﬁ’s€r1pt10f1/Qfanﬁ%ﬁtHBis§y Purified PCR
purification via affinity tags fused t

product of ?qf:%gaﬂ@%{g’jas t;t-rﬁgi %taﬁ&a cq |3 Hptf)rf.{trglls]ﬁtécgl rgacé?rb&xé%léﬂo Promega,
Madison Wi Oilf:cdirdihg taleanganfacturet’s mstruofionsldobtajping rdbbit veaicwlaaytedysaiel ThT buffer, T7
RNA polyn’?erame la%mooalélﬁlngl%yM% Sxﬁm& Dc% Tth %el‘?gll:dl ﬁﬁ&gﬁgﬁ\]ﬁfll FJE%%& Madison WI) using a

‘ants ca accurate .
DNA rangej fa@n{qgﬁg/ 64ng Rer reastien @ated vp mspg@e‘yl 4<eaqﬁlen85~erﬁe%'|eé atPg°C for 30
minutes to @ﬁﬁi B poadisle &OBBhdesIGlihette Of D’v|g§xe\t{aﬁdla318ﬁ Set@ée@-{he[(ﬂl@e'f&@]ranants 250ng of

T7—Iucifera%ﬁcgmgc}] tglgéa‘glﬁ @?g%hg‘gg I‘(F gnagéaftgonﬁ ggre grg;{l rﬁftd E&HI aoi{rlilghef 49 flutes at 30°C.
Expressionwf ubifesasp arp amersured la,tlilm'mgscatce efia incotfatingthe tehstion w@tk ﬁ[@@o}yﬁlo luciferase

assay reagegptadcgr%m% o IQIIU@&@QI‘CI‘ 3 %MOnsg‘hﬁﬁ IGleeéhaMa&% Wf ]iu%ﬂgescent readout was
ations wth optional additional nutations. Each

measured vgige MG PO GPEAA FuerprgentpfoteceadrriBMGpLaRics P uemale) 2)

[00397] Tvadae)- d1§1€(28DVLSfﬁiutanﬁlﬁValbb@l’H‘551§rﬁheﬁ‘dcﬁdst]af:tﬁce rEigh&n 9ecdnknty-eight (18/28)

VLS mutantsq}avt?been tegu c{ 1n aﬁ ?\pl"la%sgagf &5 e\;v{] %ﬂs v%nants -Iv;'gr%es*go i lhgvr%ggtlvne/ equivalent to or

greater tharGavilé tyae [\gH) ayfl a DFmbesy of @ﬁq{ngtnfedeS{ \fqggés lgggl@yg 1dp§1ﬂ§9 that also demonstrate
activity equ@%%@t%%f %Eht&fthaBW@@éu%jZOpT ( AR) in E coli (stage 3).

[00398] Pe{%PtF?eEﬁtfﬂ?‘B‘bueOf\%quq%Wgo sgsfs \tb{F%E tgggf]ns Tg%%:eglrt]rgtfonﬁ-;fe 6eract10n and the
resulting cugbes Werrabddan caddulate tbelds, fepiatiopesntt I6s¢s @egmermalized to allow for inter-assay
variation b}L m{ﬂ? a& ritso OF %11@6&?%]9’? gﬁcrhﬁ%g gn Q)ér);a\é\@iy Eﬁ{éﬂgﬁh &E IC5 of the DT variant so that

ubstrtutions dorrai ns first round
a value of F shop pagapdl aptiity ko el RspAF AP S BROTYS ER PSR b T &fthyly @nd 2 value of <1
shows a de@Bisé DIIET dc@iGity. Whi ch are then conbl ned in a second
[00399] Ta(bg ug] 9058 datz\ir/r%% ren%{‘i/1 g{?c} %_{rj] E/g'eagtg anntl < I&(ﬁ] ﬁae an tnﬁﬁ DtT V. n;bant Data for single
variants is ygerdntpd indiigury 2°pds afing gijaph @9|dpt@ gggyadm'pkﬁe/agmﬁgreq‘eg@ﬁ ih Kjgure 29 as a bar

vari ants includes conbinations with VLS variants from
St age 4Due to the extra st ep of _conmbi nij ng VLS

rut atderaleyi t h| T cel MComa Bl ubst i { ut i onBelatiyp Activity
optiongfr third|round of Jgh7variants [S i ncludedopf

f urther nnfl mzation-of t hn |l ead-DFVariant—is nnndbd
[0039’530§ubst itutions at3719 cell epitope |loci i P] %T are
gener azed (primarily) bysosgbstituting am no aciods
wH-hi-a i he—eote—MHE binging—9=rer—from-the—T—c¢etl
epitope Wth am no _acids which occur|at honol ogous

| oci i Nulbt her |proteins,46pecially proteins reébated
to DT, and~usimg Sequence Segnents from other protei ns
with simlar tertiary structures. Analysis by the in
silico peptide-MAC class Il binding prediction
software i TopeTM (Antitope,74td.) is used as a guide
to selected substitutions for elimnation of T cell

epi topes. Structural analysis of the DI crystal
structure |s aI SO used as a gul de to rrutatlons Ieast

oy . - o ~—

graph.




-73 WD 2009/ 014835 PCT/ US2008/ 067682 [00394]
Tvventy si x (26) epitope vari ants have been desi gned
p@h9ODII3E I UGt ed 8} ‘HI 1 en out_of twenPGF/E82008/067682
L DA R G RV RN IR R VR LA TR
V7N VO7Tda9TX FEl dakibiddrequivalee (s, ﬁ}tlwﬂt}a]ﬁbﬁvehaw been
[00401] Q-%%Iug{e'evtaéé@ qf"}?ﬁ&?@ﬁ) LRINTESLAE MR @75)%{19%5‘? ﬁhg%?vg?fi LLO7N F124H,

shows resent at’i ve resu mut ant
VIT VOTD{IHET BV @&Y%Tp T L1g BB RdHregbibing mwafedﬁﬁtoaﬁtvsty Fﬁl"\?‘éﬁ to WT.
[00402] TAMEN RRALR IVGT sE ks BACTE SPiot DREI dpitee vafdndl BmPdrbdho WP Ehe relative IVTT

tivity | Pr ot th
wore is degpned oy Uip i 6T ot R e Dot “BaGeD SF BUL Bined. arm no

aci dMuasipglues 1- 382RekatiGHYTIBcHE 2 Or M@v:qrfcdiﬁixaaei to WT

'z, AJIrestT 1T Cll IANACTIZYITE ST TE WAdS € : cu
at am ng acid nesidue 38 'OPor gl oning in eit gIrnUﬂﬁIé R
domai Y7Tor the|lL2 porti 833 Mdifications ar&quivalent
IMcor Roxat ed ag descri beg ¢her ow. [ 00396] varlm&dor
DT382 gene were produced in which T-cell epitgpes 1 3
and 5%Bre nodilfied at t R@’putative |MHC cl as%edf‘fed

bi ndi lln;Epl anchor residueso Residues|V7, LlOEqﬁVzdeﬂt:124

N AR DT- ene that f-Ar
I LIL} L II g I U L‘yrlc 1 QC\'IU C VVCI C OLIIJQLI l ul C 1 UT
DfS

ani no ds that were predicted to renove T ceff™®
epl toses (by disr uptl ng RBRC cl ass |1 | bi ndi ng)Impwted st
retary 58U actyirty (indi W guw substitutions YELRe
identified as active in th(3 single epitope variants)
The &Tivity of single dd8 conbi ned|vari ant $ayilent
measuyesk in an|in Vitro Bleanscri pti on/ 1T ansligbiodé

. | PCR—product of each

titrat® into a TnT coupled transcri pton/traf8FEn
reactVDQNrri x (#L46 10 Pr onega Madi son W, depoerei ng
to LI ||ufautui’ei"o HAS LllubLIUIID) (uuLallll“ EI'(QI?II
reti cu? ocyte |ysate, TnT buffer T7 [RNA pol vﬁr%“r’%se.
am noD3H d mi x |- Met, anmi Bd8acid m x {Leu and IRR3¢d
cm_%) usi g a| DNA Tangg,fdgom
Ing to 64ng pern reaction in a total olume of 10 5]
React $¥s wer e |i ncubat ed%df 30C for B0 i nut Bactivg
al'Towiiey possible diffepences 1n the rate of iddivgene

nslation bettween the different vatti-ants—250ng-of

T7-1 utiPer ase ¢ont rol pl 48 d was then added PAHEe
reactizeoss were|i ncubat edofoor a further 45nm nutmegivat

A0 Cvynroaccet dn-—-af | 34~ £ v o " PR P b
SACASZ FeSSton—oT—Tuttjghase was MEaSurea DY ive
| um neScence affter incubating the reaction w f

St ead?®% | uci flerase as8&y reagent, |accor di nlpattye

MENUf gegET er s [T nstructigng (#E25 10| Pronega, iy Qigdson
W) Lum nescemt readout was neasured using BMG

FLUOS22YD OPTI MA f1 uor esc8Af plate reader (BI\/GI’E%THFech
Durha15n91E\IC) [ 00397] Tvvemlsy el ght (28) VLS nuyandiat
P) ]t

IO Inoon

LILL= A A2 T u\,\)l L’II\,U U.Ilu \1 I (9 | uul. Cu I._I ulll. CCTT1 uu‘ Ul
tvvent? %Aqht (18/28) VL Oﬁut ants have been ta&¥3dn
an I\SIZPZBssay Known VLS2uari ants were shown Improfgive
acti v hygequivalent—to opgsgreater tam wit o {ygEa(W)
and a nunber off alternative VIS variants have been

i dentV93%ed that al so dendfi8trate aciivity edBPwifent
T0 orygfeater ghan W (Fpgure 20). [00398] PampeRiage

inhibition of protein synthesis was plotted-against

DNA c¥¥%&entration i n the*leaction andl t he rgg’ﬁli"f’?dng
curvasowere used to cal culeate the | C50 for eaRdduced
vafHaRt-—1+E50swerenornabized—to—-attow-for -

. o a5c%=d E lent
inter-assay variation by dividing the 1C50 0 “Tb’ﬁ‘?“d

t ype MIT64i ncl ugled on evedy9assay pl ate) w t hEakealdnCs50

‘of—ﬁﬁmnt SU thapgpa value of = I Sgus.Ah
equal activity!to wild type a valuelof=>1 shows an
increase in DT activity and-7a8- val ue of <1 shows a
decrease in DT activity. [00399] Table 6: 1C50 data

for nodified DI variants conpared to wild-type and a
nuII DT variant. Data for S|n_gle varlants IS

T Y L p— P r— - I N | I T




WO 2009/ 014835 PCT/ US2008/ 067682 [ 004001 Quadrupl e

variants V/D V97A L107N F124H, V7D V97T L107N F124H,
WyVLNINSBALH L NP 124 and—VZNVOIT LI Q7N ir(].’QIUIB'QOOI'B/(M7682—
exhi BPREAR equi Val enROpEEIVAdiScerer y 1 ¢l afChHDPripRred to W1
[004(M.1:Il6l®adrupl e variantt25V/D VO7D L107N F1ZE4kiyalddr N

VITD N I_J.L" 1, LILUTIN TLZ51, T \ln_'h
L107l€1ﬁ'§4H afd V7T Vo7t L107N F1248i exhi bi t g

i mprdvedH| C50 activity rélSative to W. [OO4OEmu1T?éfbite
T Rghgig ve VT stores gy VES and/gr T cettgpitope
variants conparned to WI. _The relative IVIT score is
det erf#B&d by di vi ding tA&31 C50 of wild typeEBIvalsett he

G50 wilsgthe nmugant DI. Mauati on Rel ati ve | VIEqsGOEne
Act VI Y, {"nrm:\r nrl to-\WE V7S 1 00 Egun \/al ent \ZT 0. 03

oo gun

Equi VAP V7N 0. 63 Redd8d V7D 0. 57 Reduc&d™
0. 90 1Bgénvval enf D8N 0. 36.6bnacti ve S>9A 2. 25Ehmmlﬂwed

S960.AB A nactirve—S9T 1.1'_n EqUI vatefn VLUOE mVajre t
| nprove V29T ]|1.57 Equivalent V29N 2 47 Qve
V29N 7N. BPTEqui yal ent D30B62. 18 | npr ¢ved DB@RPl@al%

REGYERA20D93 L T[0- 4 Thacyijye S3T G 026 macgh,yealenpd
1IN 185 Eguivallent 1 290S 0. 07 lnactilve GB3E

| nadFTV@9N| 290$ 0. 07 1nalfBve 1290T|4. 41 Inﬁﬂ‘é}v"é?j“
129&DT0,z24$ [nagti ve D29%9oF 1.84 Equival ent EQ&AOdt

N0 EFaval antt Q2T 2 11 1 mmroved S2926G 065

NI T\

T o114 \-’LUL' lllPl \W A" A VAW |
Redﬁ’gga)i Do7A 3.50 | mproved  VO7T 2. 57 | npr ov 887D
AVISLIOTpITO960 |L 107A 0. 614Reduced [107N 1. Suvalen
4

174

%%§7ﬁlﬁlz4ﬂvl AT 29 Egutvalent— 1160 O'Iglgroved
V7N L107A F124H 1.46 Equivalent
V7N L107N F124H 1.87 Equivalent
V7T L107A F124H 1.19 Equivalent
V7T L107N F124H 1.55 Equivalent

[00403] Figure 24 shows the relative activities of epitope variants of DT382 compared to wild type DT382 in the
inhibition of protein synthesis. The data shows that the following T cell epitope variants of D'T; V7N L107N
F124H, VIN L107A F124H, V7D L107N F124H, V7D L107A F124H, V7T L107N F124H and V7T L107A
F124H, and V7T V29T 1290T all show similar activity to wild type DT382 in the inhibition of protein synthesis. In
contrast, a G53E substitution results in a decrease in activity. As described herein, a reference to a G52 modification
refers to amino acid residue numbering of a DT molecule of SEQ ID NO: 1 that does not contain the N-terminal

methionine.

Example 14

DT VLS Variants Inhibit Protein Synthesis
[00404] Variants of DT382 gene were produced where VLS motifs were mutated such that the recognized x(D)y
motif was disrupted. The activity of variants at single and multiple loci were assessed for activity in an in vitro
transcription/ translation assay using PCR products (as described for example 1).
[00405] Figure 25 shows the relative activities of VLS variants of DT382 compared to wild type DT382 in the
inhibition of protein synthesis. The data shows that the following VLS variants; V7N V29N I290N, V7N V29N
1290T, V7N V29N S292A, V7N V29N S292T, V7N V29T I1290N, V7N V29T 1290T, V7N V29T S292A and V7N
V29T S292T all show equivalent activity to DT382 in the inhibition of protein synthesis.
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WO 2009/ 014835 PCT/ US2008/ 067682 Mutation Rel ative
| VIT score Activity Conpared to W1' M 116N 1.25
waomboaisent F 124A 0.42 lnactive F 124H 1. 51PCT/US2008/067682
Equi val ent F 124K 0. 47 I"f3®Plele v 148A 0.83
Equi val ent V 148ndingd@d VHGUV aréinertd HUVEASA 0. 80
[00406] Hlﬁg:Hl v\ééhﬁpéndoﬁglﬁﬁiﬂn}(lfﬁ?v %Lule}[ear!nsﬂt Bméﬂ 1N E‘é@/?l\&cls 1%@ Lonza Basel,

ul val ent ui va V29D 1
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1% PCS, 2 j_rMEDT@@u:l@ 1P dodigm apifle) afl mcqiba’qu for AP tngmtes at 4°C with the antibody.

[00421] T}ﬁel ngQMcﬁ&ﬁyQ@ Tre éé‘:ﬁel!ngd R6:5 PBRICE Hﬁ@lﬁﬂ‘g@&,iecksrbn& ¥l Y s after DT
Ium and mature hours in the presen e

variant- ILZﬁlgll()ﬁProlieNFadgumsﬂ?tlondé )ar}ﬂyz‘fq_as discnbedfwioﬁ y sa EI‘I Qgg}%. J. Neurosci.
Res. 74: 296%8%)e AB}+/Caash T cillygleitolqpddniatd BBMICH ofsAidfy REE2(s uﬁag/magnetic bead
separation tg}l%lqaes Ceﬁ:oarg W sﬁgd Hith IIE% teﬁsﬁ@eﬂ#}eﬁtﬂ &)‘iﬂtp%% Rﬁ@ﬂ 1|6§0 ng(ﬁum and placed into

zed ensure pi cal

96-well rorpppfIEyHLsste foglel g R B03S atbenes (O EmeNISS LT AGihgborsories)
CD4+/CD251 R119kte B 6 2.0 10*ARM 16528(3% combiraN&] wied CIod-/Ob2 S+BILIL triplicate wells at

a ratio of 13 é&%ho&rl/ﬁggso Oléj%zﬁlgﬁ%gw 6]6)( a|1 #?a fbﬁl_l(ﬂm:ggle 1S gclie\é rsfheaf[nal 16 hours of the

cultures. Cellstags theri lmmmastedzat glaanfibePBMEsardraesesserd fornake @f/edlnlagdkd thymidine.
conplete RPM 1640 nedium CD4+ and CD8+ T cells are
i solated from PBMCs by negative depletion (MItenyi
Biotec). After blocking, 1 %0105 T cells and 1 x 104
RNA- transfected DCs are added to each well of 96-well
nitrocel lul ose plates (Multiscreen-1P; MIIipore)
precoated W|th 2 g/m IFN— -y capture antlbody (P| erce

-~ o o . e .




of conplete RPM 1640 for 1 hour at 37C in 5% CO2, and

51Cr-1 abel ed target cells are incubated in conplete

WORb/01486%10 or 5 hPUT/FSANS/067682
004221 g R b <RBI AL AAT G AP B PR VAl i e
literature. FeqP@ N fofran5cip@rard @iantifiedigumgsble MiO0R03458 mLTaqtM4r ggh¢ oqpression assay
(Applied B%‘[Q% %ﬁ{ accl;rgﬂlé fo/the 500 R EB'vfd&PlSﬁBé AhuPRRAYSA pﬂ%fd cb@Sning the full-length
, cell s are 'seeded into round-bottoned
FoxP3 msemlsc‘fsé‘iﬂ"&?@éat‘? ferderd cvSsence  of NMRNA-transfected DCs.
[00423] T Iel[?eﬂhlbﬁs lﬁf(ﬁﬁ gndafter ttéSlﬁﬂnt&Spdrﬂﬁndﬂ&ﬁ]Kﬂﬂ-@lEﬂdsmraﬂ Ipatients who completed

1mmunothe(al:3g anre es ajntl%en—s%eég'lfc é{[{!ig arel% % |CTIIS faXer 1mnun16aéwi1 arg ﬁorr]pared using the
Wilcoxon th§cHedrprits, mg]nppbl@nltptgq‘t,@malmqnghe rihybethesis thastheleatas ofithaegs in T cell response
are equivaltiit 'pﬁ& t8arkdl ke tgerﬁjg At dihAte valhe 6LERLRR 0.0 Q&ﬁ)&@&ered statistically significant.

CytotOX|C|ty of DT variant -1L2 fusion proteinis

determined in MIT assays. After 6 hours incubation

with varying concentrations of DT variant -1L2 fusion
[00424] Tlps Di@tion maethel egnbadiel i @thehefdrmisior 8 igdadul inpltat esys atitheut departing from the
spirit or es&%ﬁt aYa.ctgilstés Bﬁer@&‘gr he(i)? sl:rﬁ éféawure 1% r@fore4t§ bQQ(HlEIﬁ g:I zg in all aspects

I ncubat i on, rom a stock is ad
illustrated gnflmgiresiriqtipsgy @éd a”t Faneeorvhilyeeme veﬁhy%f‘am%an@s andanggief Fqupvalgney are intended
to be embrdd¥d edinng 100 | i sopropanol /0.1 M hydrochloric acid.
[00425] Varlo%E%Fesg%EeglaaigatCétec? té:aoéhhrouga 1rs rmz 1catlog r %Zf% g\jhw& qg(%?p%ra é:cil herem by reference
inits entiregecr et i on by vacci ne- |nduced CD4+ T cells is nmeasured

using the human Th-1/Th-2 cytokine kit (Cytokine Bead

Array; BD Biosci ences Pharm ngen) according to the

manufacturer's instructions. |Isolated CD4+ T cells

are re-stinmul ated overnight with RNA-transfected DCs

at a ratio of 10:1. [00420] Four-col or FACS anal yses

are perforned using the followi ng anti bodi es: anti-CD4

FITC, anti-CD45RO, anti-CD45RA (CALTAG Laboratories),

anti-CD25 PE (BD Bi osci ences Pharm ngen), and

anti -G TR(R&D Systens) as well as isotypic controls

(CALTAG Laboratories). Sorting of CD4+/ CD25neg,

CD4+/ CD25i nt and CD4+/ CD25high T cells is perforned

using a BD FACSAria cell sorter after antibody

| abel ing. For intracellular detection of FoxP3, cells

are perneabilized with 30 ,Cg/m digitonin for 45

m nutes at 4C. Subsequently, cells are stained with

anti - FoxP3 anti body (Abcan), and R-phycoerythrin

anti-goat 1gGin the presence of 10 pg/m digitonin

for 30 mnutes 4C. Followi ng staining, cells are fixed

anal yzed by FACS. For intracellular CTLA-4 detection,

T cells are perneabilized, fixed, and stained with

bi oti nyl ated anti-CD 152 (BD Bi osci ences Pharm ngen)

foll owed by APC-strepavidin (BD Biosciences

Pharm ngen). A total of 1 x 106 cells are suspended in

staining buffer (PBS with 1% PCS, 2 nmM EDTA, and 0. 1%

sodi um asi de) and i ncubated for 20 m nutes at 4C with

the anti body. [00421] The suppressive activity of

Tregs isolated from PBMCs of study subjects prior to

and 4 days after DT variant-IL2fusion protein

adm nistration is anal yzed as descri bed previously

(Tsaknaridis et al. 2003. J. Neurosci. Res. 74:

296-308). CD4+/CD25+ T cells are isolated fromthe

PBMCs of study subjects using nmagnetic bead

separation techniques. Cells are washed with PBS,

re-suspended in conplete RPM 1640 nedi um and pl aced

into 96-well round bottom plates pre-coated with

anti-CD3/CD28 antibodies (0.4 g/well) (CALTAG

Laboratories). CD4+/CD25- cells are plated at 2.0 x

104/ wel | al one or in conbi nation with CD4+/ CD25+ cells

intriplicate wells at a ratio of 1:2 (CD4+/ CD25 .:

CD4+CD25+). On day 5, 1 aC of 3Hthym dine is added

for the final 16 hours of the cultures Cells are




[00424] This invention may be enbodied in other forns
or carried out in other ways w thout departing from
WO b@9o/osgsBs it or essential characteristics thereof/USHh®067682
present disclosure is t hefSfYM® t o be considered as in
WHATIS el AIMED&ts illustrated and not restrictive, and all
changes which cone within the neani ng and range of
1.equinedifiethtoyin ggmeprising @ hakarhaving atjeasteanb parge deid kesided modification in at least one
T-cell eplt({pg %%ﬁ:}n s\c{ﬁrrh&i%d E&fﬁﬁﬂﬁ&%d@é&nﬁﬁu&@&n&hﬂ? WQH% atnh1|n§10d1ﬁed toxin.
speC|f|cat|on each whi ch is incorporated herein by
2.r eIFh@ Elﬁﬂif €d tok# off El&lnﬁﬂ&h&ﬁ@ﬁ ¥id oA is\MQiphtHa A4 R14&3 B fridothiMBereof.

(f%hghezg gogﬂél \é\ngﬁ\rTslgltllgl%é eas Aloxll\éEatnmilo ac1délres('5§\1§nn% iﬁ%%tleogx in at least one T-

eas
cell epitopw" ddahrhelsa ‘e, whochict falat lewmorerT-gadl cbiears fs sokgied ffora BFQ 1D NOS: 181, 184,
187, 190, 1@?' 159 Rfd 19%3& @Jupm&ﬁﬁ eflé ﬁ)gmte%in{l r&?ﬁbédmrﬁﬁn(;g%g&%ﬂgmpared to an
mTunogenl Ci ty corrpare to an unnodi fied toxin. .

unmodifiedfipfitheridipxtioxi n of claim 1 wherein said toxin is a
4.di "Jp:hﬁﬂd&iﬁb@dlf)lm(drﬁ t@din & cfairﬁg I%Eﬁﬂnfszh& ﬁtﬂéﬂcst ond am#o ﬁ'ﬁd tefsid@djmodlﬁcatlon is

made in an eglPopa coerg Iag‘ Ntt r)x(rlurli] scao errrlmsnlu n gxr ﬁ ter] nus an %’irﬂ.llnnlrl]s oL atng comblnatlon therein
ue nodification in a east one

of said at legft ogi¢ ‘bistlhepitee- t oxi n, wherein said at | east one T ceI I
epitope is seIectedfromSEQIDNOS 181, 184 187,
> 1%6 mpdified tpyig of AP 9f9°13a1ﬁﬂ1 -4 ghereimEif fp@ds aiilamﬂﬂerfwn foxin.

ugﬁlﬁ ge 1? h%tlc())lalltng)ﬁcttlﬁg):_%c \g‘helredg(fa c{] (9 ém%heﬁ;% Iglts%lgﬂ goc))(frrrllpcgglgnses 811:)1?{1]61'13, toxin and at
least one cddi yidwidgelomaintfioxd amoofdipbihaiiato8n whigpeplide. sai d at | east one
am no acid residue nodification is nade in an epitope
7.¢ Ohe mogdified\torig oAt IRELS wheraln 3 eqnrdiphtheria tingolypentiiig & celhbinding ligand.
C-term nus, or any conbination therein  of said at . Lo
5. gie it iipaf i, vispn DscelmRAngtiRK] g 1Red opfigpybinding
fragment ti@feef, @tytolifd, APolfpeftidtheli@mbnesagrdwthdXdtet, drsnsalidi pht heri a

f ulshl ditf (%(h)gm o?éli_u-ln-'nhgewme Jl tfhe ?ﬂo]!n%)% ﬁ ?I} |3a| m 5 wherein

usi on toxi I'ses diphtheria
o o"BbF WOQﬁdd fatin of eleigtS hresi st pntlspdyc pgnasisneli pplyckaph pmanized, genetically
engmeeredn&rgm%@ht heria toxin polypeptide. 7. The nodified
| ai m.6 wherein non- d ria tox
1 iR Foioe Gio BT ottt e RGTEFT GRS oegen g b by e ) o Sk,
a (ScFv)2, bmxglaclmfnb@ﬂdmgmoll'pm&ﬂf @iV, drhevicel | - bi nd| ng ligand is an
llanlthe B{Bglﬁe@ﬁl ﬁﬁlﬁ{ﬂ (Q"éﬂ% Bg/ﬁerglh @ﬂ%@&lﬁgd]cﬁﬁlﬁﬁ)efrm tc@un contalns one or more

cyto
modlﬁcatl%lﬁ selagted FiPR. amgng Y Y- &, BRF- r$96f 396[9 X??ﬁ éf 29%:3’ 28NnV29D D30E,
S31N, 129dzrh52@1)d; s:igzn,eszgsT,l \L97Z, U971, oD, L107N, Moe sapdil f4Qe M 1t X R124H, V148A,
V14ST ngg (?t wher ein the antibody is nmonoclonal,
ona humani zed, genetically engineered, or _
13g rﬁalfe fredificd diphtiTivie towircié iclaimal2 pibserin sofl medlififcdightinia fainreonthias two
modlﬁcau(amaeeﬁ ﬁ@ian{oH%Vﬁﬁ agieNbon, 8281 Radvoen Fab2, a F(ab') 2,
a single chain bind

14p i kSe/ 6@6}( F(H%lphﬂéenell_?xnb(?,f cgunQ/ WhTzln saﬂl] @0%64 41?1& ria toxin contains three
modificatidiié geictee fros ainoig VM7V, &7 12 0Whdrietv asdF4iodi i ed
di phtheria toxin contains one or nore nodifications
15 élihe orodified tomimotistaimgl NTIST cymbTising/Fig, or W, anbBEacidgogific@ions in an
(x)D/E(y) r}(gtg Sind WS din sME i P8 En h%tox@?ty dthparhBRolan da%)%a-lﬁed toxin and exhibits
92A, S292T, V9T7A, VO7T, VOT7D, LlOfN ML1GA, J\%‘é
reduced lmm@ﬁrmmazﬁa dusyg himkine topgeshelial cslgamparfidiiold gapdifcs o¥ph e
1a100hke friogitic dldipiittidnie tdxin df@any sheof clailmazm Rridievmwprising@helor more amino acid

o ¢ , iy
modlﬁcatloqpﬁlelfeln h ?él‘lg gr}] I%E%Oﬁgan%ﬁﬁlggd/%}%&g”%g glf\fs %Wg%wrﬂiﬁlg Lrl]lg @EB?Hﬁuf wherein said
modified dmhthenpﬁeﬂwbaéucwedlcw ToRRPREPIE t anaRmpdified diphgieris wxipttad exhipits reduced
immunogeS&tythniRdidel 88ldidE R A&KdIA b MdompH el @h B8mddNied Riphtheria toxin.

nodi fications sel ected fromanong V7D, V7N, V7T,

17 1€ AvodiidOibNp oflatmAT 224 b, whereinThe nodi fi ed t oxi n of

claiml further conprising one or nore am no acid

nodi fications in an (x)D ERgy) notif, and wherein said

nodi fied toxin has cytotoxicity conparable to an

unnodi fied toxin and exhibits reduced i nmmunogenicity

and reduced blndlng to endothellal ceIIs conpared to

A~ o - e




nodi fied di phtheria toxin has cytotoxicity conparabl e
to an unnodified di pht heria toxin and exhibits reduced

HEBTE Bompar Lo P B SR AL SR ONEP A o n. 17,

SR bl 0 Qlufl B TLF 5 B it el scidfea Woin among . 5,

E.dofi ¥ &aYi b HSeri%hd’é KaRt Gi In apdp 0diftydmt yusped piofoo agid gog Table 15 a
m@ﬁ’daﬁbrﬁﬁbbﬂfbnm ﬁQtSshlgsklﬂlﬂor( D d d)r% G ai%hfﬁio' abidtdsRile Ebﬁech @bm among A, S,

d_res cte om armn
E é \pé ?’é) W(Q-?F ag\% I—?é %UHE % %amﬂrgl 1%[orﬁnus@1a noaaﬁ frngable 1;a
meifldafiored pomtlom@y)suaéubammo baa@i dmﬁ¢@unr$abieeeliqteda’rom among I, F, C, M, A,
an% fY} ‘?altl,l@,@ Bt NP[@SR tSI BrV Q(ufa le'1§d11:?edsbl1I Qﬁll:s{wh la!ltnlng Qm@;‘rog 13b1e 1;o0ra
an’ am no aci d residie selected fromanong A, S,
COElmetmn\ﬂwr@f F, C M a T, WY P H QN K, R and
a_npodified or mnQ acjid from Table 1;
Eddf F?"E‘é’f‘?&‘h“ér ié V%"F se\%noﬂ@e%dlgwﬁ%taﬁw ‘f°8ﬁ“’t5§?nea‘i’i faore
modificatichgseleoted 6rbah VWESVMGU@E D8Nt £k, BY D POaNOIRY, V2915, VAGT, IONAS31G, S31N,
1290T, D297E d&ez 232(3 Braddorfs Q@ DN K R S L V. and a

unusual amno acid from Table 1; or a
19C aipi bcﬂﬁgoblﬁ& SRGEE @6 whifin sIh @no@@i@@@@htﬁérfaQom cﬂpﬁbm\;@modlﬁcaﬁons

selected oo BY Vg 7&\5%9%' 'z,ff?@?la Yed Ny GRABE, Ten

201529[A (i.osn%%ilg%go °§E§ gé: whgrﬁﬁliad g-l:lé%@s l%-}lénf oxu%qompnses thiree modifications
selected frappmpog MTNORIVA2WNa VN MEIN WHET.eY AV ¥29NIS298di YTIeN29N S292T, V7N V29T
1290N, V71d BB BR6T a/7Nowion oS RIAES0r Do did Vgl 2daNSog1S el ect ed

from VZ/N V29N, V7N V29T, V7N V29D, V7T V29N, V7T V29T
2101A éé?n-ﬁoéﬁi’&@omgﬁsmg-rsbﬁ naATRe $oxinl o BnyQdne 61 @difk 160 avdeih@infceutically
accentable caé':rlrl d nodified di phtheria toxin conprises three
PN 5 dif i cati ons  sel ected from anong VZN V29N 1290N, V7N
VoI da Mhpr NN in2Werapeuti
22; 11
) Soaki R ol AEERpr ARy oS denatedmipdRinks Hppeuicaty
effective arpgygt ‘\f?'PhW‘QCF“fl%QWP‘)%tlQn OAclémT%alotg 54id BiicloRprea prdmalignent disease a
blood cancéPfdofidl Rhot 64 Retffasiany one of clains 1-20 and a
pharmaceutically acceptable carrier. 22. A nethod for

23t nzabi dyghasnapaititay bangositbisefatém 2 hfoa the didjnebtiorcd @picdsamgt for the treatment
ofa mahgngrﬂ 'Eﬂs&{s§ I‘nearsh t%vhegﬁ{s%%giz L4 clléé se%‘ J tg&}d c\cir?ce?l gg&ﬂtnugctr offa metastasis.

ceut I orrp03|t|oﬁ 0] fialm to said

245 lfblj‘ngqu fomp@ apogapalicwpat qlgj:ﬁsgm a gibisetrempusingpdmgystering a therapeutically
effective arbelC&iTa ,phz&m‘é&luh&ll ot FBitid of Alaiked 15 bAS bubject Wherddb @aidfonanalignant disease is

graftversu%Ptr%%ceutl cal . conposition of claim?21 for the

REPORCSF %2 medi canent for the treatnment of a
25mals¢ g venibmgics@es eonpysigorseflsjagp 21 fopte fainplaten of amedicgmenfor the treatment

of a non- maq{gﬁaﬁ@&@eakes wﬁerptll %@n&@ﬁﬁ%ﬁam B ik graft VERs nB4t dﬁease or psoriasis.
astasi s. od for treating a non- %nant

264 |Aslé%f§(éi fpwnaargws t@é’ft”é% Hfﬁni WGPPSR PRI @drﬁ‘ms ring an anti-cancer
agent and atchmp@pﬁubfmlohg/ofefairﬁct-z Vv aatfigeent of a phar maceuti cal
27C ganQtﬁ?dt tlor treaﬁr]: g%n@&lseage g Fl.ﬁ)_] e\%/g%nﬁgglﬁ%m%glﬁérgl S.éqlllegalpeutlcally
effective arp;g;@‘qu ag:plgposglgn o(@é opyf of glagppalr},laa@é an @@@an@bg\ﬁg@@? $3ihyybig§t, wherein said
malignant didefde 1§ ablodd@bnck) € sdl@ftifhtr 3t 4 ABta@sisa Medi cament for the
treatment of a non-malignant di sease, wherein said
28N ARe bid ﬂh@ﬂii&ﬁftutlﬁhl s@fReitibsofglagh El MEras dsti-brdedr aghnsfeate faphulation of a
medlcamenp%r {‘he %eatment op d m'% I{t B%Qasi 1% Q\gl 1@91 s!uﬁ ?naﬁ%&ahtvdisteyse sta blood cancer, a
anti-cancer a en conpri Si ‘adm ni stering an
Sohdﬂnmﬂaﬁﬁpm@ﬁﬁ@Er agent and a conp05|t|on of any one of
claims 1-21 to a subject. 27. A nethod for treating a
mal i gnant di sease in a subject conprising
adm nistering a therapeutically effective anount of a
conposition of any one of clains 1-21 and an
anti-cancer agent to said subject, wherein said
mal i gnant di sease is a bl oog3zcancer, a solid tunor or
a netastasis. 28. Use of a pharmaceutical conposition
of claim21 and an anti-cancer agent for the
fornulatlon of a nedlcanent for the treatnent of a

o - e



