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with-the results shown in Figure .11, these results
point to a potential useful ness of CGDF15 as a
di agnostic marker. [0058] Figure 13 shows sone
candi dates cellular stress response prograns.

[ 0059] Fi gure 14 shows cell internalization of

MBD- nobi | i zed SA-HRP in five tunor cell lines and the
effect of heatshock pre-treatnent. [0060]Figure 15
shows cell internalization of MBD nobilized SA-HRP in
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~ internalization of MBD-tagged HERP protein by HEK293
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cells. Peptides were .added at 25 ug/m . Tanoxifen (1
"roM - TAM or paclitaxel (0.1 ug/nl; TAX) were added
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LEFT: Additive effects of peptide-enhancers and
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gym%élgg@gélﬁboweﬁ% HNRISB&tioh BFdel ) ADREAs 1%@01&@236@

RF2, OOL9A3, TPD52, .TAX40, PTPN3 -
upregulatiiAbBat |EGRLHYt LEHPH, of|af brst omgehE ,Oﬂk}kﬁ%%@%% VB3 50me

106, IL1B. TWA iy s
. embodimeaipst Ieegg’g&,fo, Mé }&%@Fﬁéﬁfﬂ;ﬁ C,c %li%/%g Cf\ng lj
. aileas’ct@@%ﬁi'naﬂ@@ﬂﬁ/ébnes B/ Figiee 5/Ale u | at degsiatput 1.0-Told in
COLB6A3, COL7A1, nd
the live qgiiFpader Spcondifien ’og %@é%\' S%Eﬁégﬁgg%éﬁﬁ%%%ﬁ*@iee}la ﬁ,Ot

H%E% P@éﬁm dieRA6, NFKB2, 1RF1, NVDROA, MAZ, NSG X,
under thé[]( og?ff’c F2, COL9A3, TPD52 TAXAO, .PTPN3. cgangr%e astep or
[0029] 11CA38 sorfOEhbndigEseshe gleﬂgﬁs Seser einy ¢

up-regul ated., i el:] s: whi Rgﬁg [ MPARKEIngd thiyb3lR.
steps f“ﬂ@ﬁ'ﬁﬁﬁ%&el‘%}%ﬁé gfidl’%él\gr%g ed t @ﬂgtgﬁ}{easgtyﬁgne t hi-rd

of these tip-regul ated genes have been previously

associated with cellular responses to stress (e.qg.

GDF15, ATF3, HSPF3, PSMB9g PSI VB310, c-JUN, JUN B,

HSPA1A, HSPAG6, NFKB2, M-1). Down-regul ated genes

i nclude CTGF, LAMA4, LAMB3, 1L6, ILIB, UPA LOX




[ 0093] Anplification may be carried out separately
fromquantitation (e.g., anplification by single.
prinmer isothermal anplification, followed by
woiediideéat i on of the anplification product byrqErmi2ens/043622
hybri di zation), or may be part of the quantitation
. process, such as in real tinme PCR [0094] Measured
Such stepsvedysinglage pemnpiring levesds Wfygens expressiom; af iope ey mofe afffee genes
Jnuent i I i N
shovwn {15688 i SR UaBine Qondite e RPREE 1oyl Sk oxpression
the sams el df eslld e uiBertbi eshditvinud Cslluliutstickye apt gebdetitig colignthat have

o 530 A e e e
least fwﬁ,ctﬁfajll Jreheesbnid bbwid e h&e 7 GptRhiatliSE R3Q a@ﬁ%tqi.ﬁﬂﬁcij Ghder

Wh i's the subject of D pepti de-based
the conditien efpseliula stresg derpdeliverinecthe MRD orphidsdinked agrnt inte e slls.

. with D irde- h i r
00301 2% oy MRl 1y B D AR b o BB 3B o1
. therapefticaigeno Tedmbembsdinuis] the agani és a prlokebwisepeptide. In some
.cardi pvascu) ar djsorders, the "nqrmal" tissue.m -
* embodiggts, dhe agenbis aayacleio g | Biome st Bl.ﬂgfﬂ,f% mése%%w%m
molecyldi sorder is atherosclerosis). Aternately, values -
fromcells (which may be tissue culture cells or cel

[0031] | in eslp s ebpdiresntso theNBe ;elémrﬁén@a stk ceupngs angymah For
exampleg ?a%giaz‘e%eﬁs%la Yfa %uﬁﬁﬁ.einggl@gﬁ é@déﬁnﬁgerg‘cg @%%v}gggg&ggﬁgsm or

nparing a neasure
in cell calame.be carried out in any conveni ent nmanner

0032) P0F ki B pehel d sl rip S Rl 86° ponwogsonso,
~ 2003/01629€and 300300045k 246 idddfiordtbebyRASF HERGn HRIrASety) may

HiéH
- . obtained for the(RgE upt ake indicator gene(s) can be
- be used. glnspmerembogimegyts, ide femptiTes ermoine agid seflwence

: Qcmskégkﬂ@ﬁ:ﬁ%%ﬁsﬁ@mﬁmﬁvﬂg@?é{&d value and a
reference val ue can vary dependi ng’on the neasurenent
KKGFYK&FQOROGHKGRIRGYEWAVDK ¥Exanpl e, when a qualitative
colorinetric assay,i s us t a .measure MB t ake i
03] {1 TP avepBartbrcaies oA oS gRT e e B U e g cppfidtes
for treatiing bt detsddiRerapice MBI p&tide bescdah@ gk have been

reaction product, -or by conmparing data from

* previouslyedespribsdidn (1.3 Retens gerlicioRpyhlicatiRnRas, 40BA0S940, t he
r I e
2003/01 G809 1 200000 TP A U et G DD AU & by
in celluldr ingemalization @€ MB B gepiidesc dhe imQeaien pravidesmetibdefr identifying
. .. g. nscripts/.cell . or ,tr. i pts/iunit .of RNA,
which pefifnd siopld SRR il i W Rt et ot o
predicting whetHeptheteleWRa $9612(83 M the thdiei dusingparhieah B hetgade
ecting the nuneri_cal daa by 1 nspecting

by ins a, .
[0034] ; opr BxEiy aYewieg Ishow et dhig phypwlogical fellyins stafaigr Wwhich up-

- ' B S8 ERLAL Ij |
regulatiof ngﬁg § el 200%5?8 BB B R Omie] 3t VER for
cellular uptake ahé nuelehs denadizationy MBIy gecdidted irsport nf appeopaiate t he .

e S L AR AL 5 AR 80 B P o
the discastaogds€and for the ddigal dfvelyesbeclfit @fttivedtione AR Hosdibility of

.. utilized, the_signal w]] be neasured using a
delivery fpéaiﬁmﬁe BYY AR AR ey 19ags Poriemsigivar of HSRs
(SchiaffohRET. Bh@ *r%_rm'r [BR7PLRef F170f8399§‘12%5 4o i§&@m§a B9&actd Rkts

the bi ol ogical “sanple with the €ignal froma
(Nitta~-K amestsiberace ebal PO} 6602014876 HiSFl lis cardioprotestivg fon gschemia

aut ar adi h i~ca C [ L th.scannin
repertus SRR R o 08P Koot S0 055 MAD1 This et aso
. detection systemis used, then the signal wll
typically be detected using a Intninonmeter. Methods
for detecting signal fr of¥det ect i on systens are well
known in the art and need not be further described
here. [0098] When nore than one MED uptake i ndi cator




1.4 TRF1 3 3 1.05 1.6 1.15 HSP1A1 1.7-1.15 2.4 2.8 5.
JUNB 50.9531.65 TGB2 0.6 0.92 0.5 0.85 0.5- WO
2007/ 056511PCT/ 11S2006/ 043622 16 1. 05 - :

WO 2067/056511 PCT/US2606/043622 .

provides for treetment of disorders chalacteﬁzed by secreted HSP70 and macrophage co-
localized at the site of disease. _ -
[0035] Privileged sites in the body also up-regulate .HSPs'coneﬁtutively, though most
other cell types only induce HSPs as a specific response to stress. HSFs are required for
- spermatogenesis (Wang G etal [2004] Gengesis 38: 66—80) Neuronal cells also display altered
regulation of HSPs (Kaarniranta K et al [2002] Mol Brain Res 101: 136-140). Longevity in C.
elegans is regulated by HSF and chaperones (Morley JF and Morimoto RI. [2004] Mol Biol
Cell 15:657-664). MBD-mediated transport of regulatory macromolecules to such sites offers
opportllﬁiﬁes for interventions in neuroprotection and reproductive biology.
[6036] Itis mtefesﬁng that Kupffer cells (macrophage-like) are the major site of
synthesis of IGFBP-3 in the liver (Scharf J t al [1996] Hepatology 23: 818-827;
Zimmermann EM et al [2000] Am J. Physiol. Gastro. Liver Phys. 278: G447-457).
Exogenously administered radiolabelled IGFBP-3 selectively accumulates in rat liver Kupffer
~ cells (Arany E et al [1996] Growth Regul 6:32-41). Our earlier work suggested that caveolin
and transferrin receptor were implicated in MBD-mediated cellular uptake. Caveolin is "
expressed m macrephages (Kiss AL et al [2002] Micron. 33 75-93). Macrophage caveolin-1
| is up—reg1ﬂated in response to apoptotic stressors (Gargalovic P and Dory L [2003] ] Lipid.
Res 44: 1622-1632). Macrophages express transferrin recep;:or (Mulero V and Brock JH
[1999] Blood 94:2383-2389). - - N :
[0037} We are interested in elucidating the physiolo gical and 'blochemlcal correlates
of cellular receptivity to IGFBP-3, uptake and intracellular Tocalization. We have recently
localized and characterized the minimal sequeﬁee determinants of cellular recognition, uptake
and intracellular localization to a C-terminal metal-binding domain in the IGFBP-3 molecule.
T]:us domain, when to covalently linked to unrelated protein molecules such as GFP, can
mediate specific cellular uptake and intracellular localization of such markers in selected cell
- gystems. As a mmogafe for the homjng mechanism of IGFBP-3 itself, MBD-linked marker
proteins can serve to elucidate patterns of cellular receptivity that might otherwise be difficuit
Cor impossible to discern against a background of endo genous IGFBP-3.
[0038] Heat shock proteins are molecular chaperones, involved in many cellular
functions such as protein folding, transport, maturation and elegradaﬁon. Since they control
the quality of newly synthesized proteins, HSP take part in cellular homeostasis. The Hsp70
family in particular exerts these functions in an adenosine triphosphate (ATP)-dependent
manner. ATP is the main energy source used by cells to assume fundamental functions
(respiration, proliferation, differentiation, apoptosis). Therefore, ATP levels have to be

i1



- 0.85 0.6 0.6 0.5 SPARC 5 0.85 0.5 0.6
[ 0100] Candi dates suitable for treatnent wth I\/BD
peptide-based therapies are identified when at | east
weshiRkA majority of the conparisons betweenpCTres2006/043622
measured val ues and the reference val ues indicate
that the cells in the sa (and thus the d| seased
adapted bl the rdquirements of e celisiyd %K’/ genesdtigninyast goristagHy oprppgogate

f M t
ATP oftionflnd SR8 e e BB B MR U 1eys decrease,
threateRSYb@DhoREkIMER A iftegiity, CllfliaBs dORMAadHIERAGN] MEIEEve
|LRE1, \\DROA, %Nsex KI AA1856, BRF2, COLOA3: .
mechasigspg smona Aich 8XDTetNgS OfppR | L6R

[003972nd A@%%em@s&%@sswﬁéuuﬁﬁd&cetfbﬁﬁem 1&5‘

reference val ue (which be a si "a ove or

red blop bl A@gﬂp@famcqﬁoratr peperser 1, ds quwaedafomrﬁm felivery
Ke

| ﬁomtgéné"mul"” %ﬁg |vceqegé$h| gh up%e J&Egﬁ%%s pgaﬁeﬁ%ger for

regulamlﬁg tirodl tnpmké by ot eeils[\/Bﬁh uptta]aiqe viewad st indipetve ©f (;éllfﬁ
4, . LAVB3 B, IPM 4132, |.OX
ox1datl olisgnand 4 enf > TSP1, CSPG2, DCN,

[0040] | TGA5IntE§ %ha%br%secfé@&wﬁmle g6l GAls that
COL5A1, COL5A2, COL6A2, COL6A3, COL7 COL8AlL, and

- selectively e upMPEhtageedmagien® that is | ess than the '
T0041] | ref e el BPEEne e/ @kl Pardd M6l gmn%ug&agg,ﬁéx?%hﬁ nd% ai&g\nxagéld n%at MBD-

onmparrson or a
medlateﬂqimiemmptm esidaled todirgettoel physialogibal stads|rssembling eellular

responsg BT RARF OB AP e P A g TR PRR oL eecd

proteind. REVi¢A liRflarB@RRTY @ﬁ'&sﬁ@bmﬂijtﬂnﬁﬁlﬁiﬂﬁs (r8t 18oddHBRAAR change the
GFP15), the invention also provides nethods of -

 biodistribytion 9ﬁ %Vlsﬁgﬂ‘éf’ék(oﬁ dpinistereddy BB srdgroigmsh WS StF eertipy
cvaluatlﬂ%t daanz?H‘_foggls of Y ulafr@fres@t | east one MBD

e |n i cator gene-in a biol ogi cal fluid sanple

u
[0042] f r om Hrerapediiv pejptides anmdrmooating ﬂhﬁr@ﬂ&@onmmédéxyehaldng
, . Lth.a referen | eve For_up-requl a. ..

* fusions e &GHERRA RS o Bt e R BG0ER ARy
with exﬂkﬁrﬂidﬁﬂd drt (a-lt‘ef rhﬁﬁusNBDﬁf B¢ eﬁemb\ﬂa%uehib‘aMefdl @SLprE)r studies, pephde
. candi date for pe ased thera i_kew se,

sequences,Fap deiseleried En ares crse@%fei? Fizgss PW@%&%%# @éﬂp@)éqwanger as

- well asﬂ/@l‘@{m& iRs W D SN S A8 Aonl(RE- ﬁﬂ@-ﬂnN‘Eﬁwl @éeflaBD -
upt a | cator gene 1s |ower than thé referencé
prewouslsewﬁettaqtmd psﬁnc@&s:acqxﬁmmm such oy mmmﬁthcli%r bas e d

t her 010 Arreasure el i t ai
10043] | o c ety e PR o oo O P AE il Al oo

. goalis t@ﬁd&i;% i hmjﬁei; néddﬁay{:ﬂnﬁhﬁjm‘g e@slmg %gbmhanapm cgattalsemth the
. rKer ene 0] LI e upt e.l.ndl ca

- addmonn?am@ra% 1Rl os@aﬁw@s B VA sheye st W@%w Aot of CCRF-

- CEM (I‘logﬁ Gk A), FRINBLAAS driviDA- mseiﬁr@&qsaéaa&erm% S Hag-2

vels aré obtai ned for nore than one MBD upt ake
‘mice estamh@ah@pmmdaﬂﬁeasma@m Fegt @aysx'ﬂ@ 2raroino |a@1|d MBD be

oo A oA BP0 0 ) B

ree,
receptord AdYetSiptegfins. din Via dita ¢hapn that MBD-giakéd pe@:hﬂes caatm]:lﬂﬁas:tess-

. ten, or nore than,ten MBD upt ake |nd|cator pr o '
coping @‘ia%?R%tW%ﬁ%‘glﬁﬂﬁ% gommp éna-srﬁg%ﬁe B capf ( ﬁgaﬁfi Kaipa-B,
- qnﬁﬁ vt IﬁﬁﬁEﬁJ
Hep-70, N@ng ?ﬁlﬁp&gcre u %?%%%éﬁgbﬁmﬁsgﬁbhave hi gh

prote| n that s up-
therapeumgen‘pssma idecstigated @ylcempmsnaﬂndlr aytotoziity tonencef celliimes versus

morssal IR EOFFon ot o8 RIS GtRe PR Bt P Bt wel o

whi ch have high ME3D pepti-de uptake levels. As will
be apparent to those of Skl|| inthe art, the MBD

upt ake i ndi cator proteins % or .which measured val ues
are obtained are nost comonly MBD upt ake indi cator
prote| ns \Nhl ch may be secr et ed (e. g. HSP70, GDF15).




 wo sobtosiea  radi oi nmunoassay, i nmunof | uor escerRCTABRAA043622

can quantitatively or qualitatively neasure the |evel
of a MB]) uptake indicator protein in a biol ogical
sanpl e may be used. Suitabl e i mmunoassay technol og

enzyme i mmunoassay, chem | um nescent assay, ELI SA

i mmuno- PCR, and western blot a Sﬁ%{ﬁ{n&‘gﬁn é%lﬁx\ég}l&e&m

in combéptiamwith diebey sepey MY CRRATC .
have bw%%{o%%—&%i%gﬁeﬁﬁ% %ﬁgﬁﬂhﬁdhﬁ‘df aClpaptiEEbdkpipRang/kg) in

eéin 1n a.biological sanple may, be {ﬁéﬁg@m

combinitibntvieh digitnyagopefe aitcuromenin Bag-2 CaprvER pytablished;

may be substituted for antjh ' | <val.
B

SimilerOSH-lidyQlRinieS A% JFRrIBptidé evkiviland dinpiry Sippderen opfimized for
e e St £ AT s

that MBP%%@E%SP %%e%% EE ?,&?Sﬂg %ﬁ%ﬂ%‘%‘g% gﬂd &nga%gjﬂi@ m_éiggelﬁncie S.

[0044] Va { i eI]gf;sfkmﬁaatﬁfcﬁ.nk;)m tpd mmmis@g@malr@ RSP Tﬁ"sf’ w1 testing
art,. i i ty-based. assays PN e
can be by %‘3@“&1 i ‘EP‘FP%‘PF @%@%ﬂ 5t tgc{?edAl- ndi )221 r g:ﬁle_ in
char ut i (Iilmzfﬁaﬁgﬁme t han onlejy ?S;& E?igym' oy g nes
 (MCF7 DR Mg et il Siem e P2 (et (B oL T,

|,8835, 8l ol ARE3 SIS ENCATER PlércRlthied i RPMIF164@ nebdia
- and progiR Bhach RSBl GRS IULRE ENCOIET -

rent épitope_ is used tqg detect the -

supplenteatedarih. 10PDERS] Pefifedriireast raseding §8ory&ncRaSP HdF n

TR SR g b

 media sﬁﬁ‘ﬁ

| ShQEENREN S0%ERS. Nattral éclldinesbict as Mo 04) HYFEC human T-

honobgenous (e.g., .Ltake place in a single phase)
cells weapenlwed in mediag SB‘?"'#‘?%@’& F@Pf%%% on. Mbst assays

[0045]

i nvol B0HIE oPinct-ARGEL Gloat bietebotibed g dat infentiyn,
anti body, polypeptide, or aptaner); the |abels ma

Successfifl enfrafimentarfibbth, husnanyhaseatepoigtic (81 B dismatopoetic xen&lgrafts
. _chem | ym nescent. ' ' . 5
e BRSS9y QST sk o
involvedleSGhok BRYinSxd priveh aof regiiadi obseryed y8iag ¢hympgotgsnized, irradiated
' utilize hiotin and agvidin, and - ;
or nudeppige- Jihe éllPerﬁ‘ﬁS'ra &8 ?1 Wﬂoﬁﬁﬁ%@éé%%& -ass ali/ass_éd
from Tz{fi?ﬂil.l i Rl BhE RIGBSNECSTBINGY g KDanis saSTBLAD3gfpAi Rag-
, wo phases (typically aqueous legwd n 'éo“%%' sulting in a
2 deficigypical The g¢ KBS adelgiien pHaP Sattp Wa%egfqi(- od 88 GFH I
of Rk defll LYodsG | i ofttokines that
loss of gccleﬁ%, taé?sg oggn%a on fllﬁ%lggo ]?t&f’uﬁt $tddhySaRRRK of Etokines

e MBD upt-ake i ndicator

includelIL.2} Hi-9, QLS end L4 5 odndta e resubiiontyi crpidaalmprper of Tt and B
o prodraeinp it oy Reouti S Bfber S Al RYeho ind Rfiist 8

cells argprogpgern Tp

—
-

ake I'ndicator prote

mouse %Mbﬁé@&imta@mn@swmébmmmm@gm Ragr2)idsBeipnt
I's typically washed prior. to._det ec.gjilaoq{@h ound recentor

mouse {adbssoé feiRags2 comeaeailiiin AR papilifyilodpitiply QB%PZV g pecep

- ce Wi : IRk . )2 231"

rearrangeﬁlﬁ’)‘%%‘sg g%%#e%g%oxg ?ﬁxféélgxélpﬁé’dﬁ@} QCHY-CERI MDABVESE3 1 or

, sol1d or sem-solid);

MDA-MBUBER@hdor&it-PearideeR oL yrepl0drise PeT oM, 3 SHGHPS: PRFXEX10° 1o
i mobi | i,zed on a support. : 1S, '
S RS Ersp ) BEeEshes BRRA s bt

1x107 capger prdls it

rane or

injectiodl m-iag 4 Yukile foukiils (Paihyndeny’) amchpaclitastel combipafionsare
Jee Sheet s ?g 1Croliter well s)%épol styren 4 at \ge'__gm
intapeifioniolip ) ijectadins (e aPiale (b B0 (FYighd i Hlows: stine
uoride, di ' . - - ARES), .

(group QPW@OB%%% &é%@a rotg g?aﬁafb%glggs. Eot h St g%egg]?eéﬁ ®

and conpetitive formats for these assays are known in
the art. [OllZ]Awray-typelgeterogeneous assays are
suitabl e for nmeasuring | evéls of MBD uptake

i ndi cator proteins when the nethods of the invention
are practiced utilizing multiple MBD uptake indicator



[0119] The invention provides kits for carrying out
the methods of the invention. Kits of the invention
conprise at | east one probe specific for a MBD uptake

WO JoH/adier gene (and/or at | east one af fi nit PGTEGM043622
specific for a MBD uptake indicator protein) and

st o 5 53 R Do YRS, O ph, et
dose (0.F R ﬁsqgmwecﬂ 5 nltiw&eftn:feﬁ'efoe ﬂ;d@ﬁ@ampt Aked ?)1 Oncadadly

' . gene I obes or eas N eagen

basis, cagpmonecef v ﬁlﬁmqﬂ@pﬂf DBR e ‘5 iﬁ‘?%’t i fie Ggsimert,
peptide s%g@ﬂﬁgg a?? HRAGP I odeTosPAE] dabie Kpt 2 e addinihQEEmta ddi80r 0.1~

e 1 ndicator gene. 0120] conprising a_single

5.0 mg/kg). alleod sammg/am B?Rednelysls arecearted g Aewgably mirya-t y
sommo G TG § bt RSP 0 5k B,

penpherzﬂ%oﬁl (PBY oft t@aﬁ 3-7 )@)ob‘ﬂ-liﬁ{ eﬁﬁaﬂ'ﬁoddt?mM wllortligae imnisnals vk e
orage contalner), altho its udi n
 successthowaP RGBS o CARSAISEL AL LSS B Mo ping and
after ﬁeaﬁﬂ r{t%@mﬁf %’b@ﬁé@d{)ﬂ' paRl it@!&sié%is.{fﬂ boﬁ’é Ra@b®spleen, liver and

ew se, kits including nore t han one

lungis usadctb qilamﬁg thetcameey cells AtReys. prier to tspiEsnt bighdatels pfpancer

nt ain eparatel v o :
cells majf %seﬁp Hg]glg Fi\t?gf: cﬁsl.et %ﬁ% Y il %:ﬂ)dglcs) %%fo%@geh% ?x%/agt'%ﬁ@er cells |
in periphé®1 Grganss Bldbdasd @Bnphid’rﬂ)brgansrﬂras callzcted yl) termfifdtivh) aAd stored fo; _

nmodi fied substrate, or o her s, st for capture D
further anplysis@ay g Batenc SRl 1 dh e aiagS sod
curcunm:{ n{g}q'tyﬁgkﬂé' AR i PHEhR TR e?dp%ﬁm@ﬁt th Ihblﬁﬁéjmblﬁdém th rfimal

I nvention, particul arl¥ vvhen the kit is

diet or fod@sfegdaw brat othse spavifiad mﬁr@}s @enaﬁég‘aythafblpzé]lq‘fﬁls

t t|on
exceemg 2@ rn%%&mtelﬁ m%rege‘{]{_ Fheég%én t ég%r% f an array.
supplemebiecraduntiy ahd Blcupas vadre Ipmm.seﬁv&nmj Si‘ghmr Ghdrmotherapeuhcs

st o P atg) (S EEH S Bl RO bl
(Alendmﬂééf(gm&%ax %&K@bﬁaﬁl@ﬂ ﬁ%hﬂEMlEBﬁ%ﬂéﬁeﬁIAt)terbﬁmﬁbntdf

strate 1n a predeterm ned pattern ( e.gj_ a
each aninyalienperiréng blood apil peaans Areollested Ad sterpd A -80°C. To 1solate

o PASREISAT R0 UBETEATE M Akt

. from Qiag&Bs/, Carlshad] QA) can béreseddorisotasagD NS fror 0dspg pathples. gDNA

COI‘CGHH%CQ;; %‘ilé??t I gl{’}il ‘gﬁl o rﬂ?%’ﬁ?‘%%‘ﬁ’ g@ﬁ%ﬁ%ﬁescrésb&gﬁgﬁ &

humangéiﬁﬁﬁ@m@xﬁrfmédﬂﬂsé@iﬂcﬁﬁrﬁeﬁfsad to carry out the nethods
I nvention. Instructions may include

"LAGCAﬂﬂHMHHﬁQGQﬁﬁﬁgTEKHﬁﬁﬁrﬁgdbﬁWéééhts (e.g., form

AT REAATERI RSO0 R aphy sheom pacsagens ko

mitochonidfitledypyckicaid ‘toregmcfn a:emslwl used W[iﬁﬂ@ﬂ fArg mp‘éit geopmic DNA per

ied.in t .S th
POR reacgihidephod § e S5 OO bl b AL R AW TR KD b
start PCR(lst ova@ezﬂ’ﬁﬂzemg&ﬂ, WICPORES pérfortnbé irki thermd) uycler (Perkin
i ne-réadabl e i nsfruction gé % d& i ons
__ Elmer) fma’%it»réﬁ ayples of B3RO ﬁcCad’fOSébﬁ?% po %8’#%@‘:}2 sk PEpgam can
uThesl ment s,
beo@%@%r%é@o%@é%ﬁéﬁl%%@gns conprise software for a

programabl e digital conputer for conparing the
measured val ues obtained using the reagents included
“in the kit Therapeutic Methods WO
20071056511PCT1US20061043622 [ 0125] The t her apeutic
met hods of the invention utilize treatnment of certain
di sorders (e.g., disorders characterized by secreted
HSP70 and macrophage co-ljgcalized at the site of

di sease) with MBD peptide therapies. The invention
provi des net hods of treating di seases characterized
by neasurable cellular stress responses (such as the




for the natural am no acid residue at any position in

t he sequence, altering phosphorylation, acetylation,

gl ycosyl ation or other chem cal status found to occur
wéhod7fasssepr r espondi ng sequence position of | GeBRAR2006/043622

t he natural context, substituting D- for L- amno

ids in th di f t he ch -
backbone chEmick PSRN i e R AT aci d
[6046]( PNA) . FiEQ:3Q] tﬁ%ﬁqwﬁﬁm&& t}?é}ebél%%fﬂ%&%néﬁ% ribed in

second nol ecul e 1 ncl ude both coval ent noneoval ent
Emﬂmﬁeﬁjugates betmeen a MBD peptide and a second

nDIec Cr nal , mdu or a
(00470 P iyt RO E et BATPRELPhI R o BEE T e
[0048]c r e at el%igttm 3L$howgtha niatledti uwakba!ﬂcon;agﬁh oPGarfu® MBD andlGFP.,

avi di vi di ant,i_bod |nclud|n Fab
1004917 L& Fifire 3 shehs B witale REMHD ERizpd SA-HRE by e cell tnes. A
broad dollag BRI rehaBAlidal Gitdsivas %}eﬁﬁ%lkstsﬁrvepgnat e antigen.

[0131 Sequence |dent|t and "honbl ogy", as referred
[0050}; o nheddgwe S shewpeellda quy-mm«ed(%ﬁqumor cell

ines. R} b of e it sl o P PRI %68 By g e

'resultsmwwm'fabiezal ot echnol ogy I nf or rratl on (NCBI) usi ng
def aul Mat r.i .open '
.[0051]and e{} %ﬁ%ﬁagevﬁse??zll E‘ﬁe’é“gh%af“"fff&ﬁ%g ﬁ%%ﬁ Wmmor Ceu
lines. Uiy, poir$is@ir{pafi SorPeTtheHOsreks) @eﬂ@ﬁoﬂﬂllﬁﬁ of &liafke
consecutive" am no acids, a sequénce_optiona
ﬁomaﬁétw& ARapTICal Sieas AR Reblba) 1be Matenabisirivton t’%ns

dlﬂereﬂﬁ @HSQ;H t. [0132] An effectlve anount of
th e apy 1s administered to a subject having

[0952] t h e d Fmesholws mﬂewﬂ geiesentrslatedte MED rhdtélimd IR

per )lgh?ogr amlﬁ’?%tbf%t O‘%&%PE )gbqyet&aé K Igagﬂng%edmth

geatermmmaamﬁwdrmm&uhmsdt&@r& ﬁ@@y i's adm ni stered

at ab ut 0, Q01 to about, 40 g/ day of MBD peptide
10053} %’BLWS ﬁerraeﬂesﬁgﬁlaﬁs cemka%%é tp i lapmobilized HRP
mtemal%ﬁbﬂi‘hﬁﬁ]ﬁib?%ﬂ BnRDPML vale 0 gp %ﬁ{/ | %Ql %E/gg%s%&gomated

[0133] The terns "subj-ect™
with seqrelied igpne predusts. t o a vertebr at e indivi dual i ncl udi ng

avi ang.
(0054 parti c% ar%% {0 spo?l%ggfn%egﬁ% g? %eséﬂ.% a&%&%’ orggtfvg-re%edm
associatidnewith kel) mtamlzemtﬂ off MBDambbiized §A-HRP itintr cHDASRS,
0051 505575638 055 S oo e i
internalizafi @RS TRBD-mbbilisSIA TR B i tuffor QAN LUES. SRkmphShel MG HEAT Ehoss-
"al | evi atl&%]j)?é ich, as used herein, refers to an.

linking to-hiptapdatec saeeﬁdmg’as Berktstied patchilied colls stslpmvmcmslyo n
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et L R kB i
[0056] the diigeage sﬁ@@@lwe;%e GBFNSMITTBIIAR iP5 By the high- and
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1°W"uP'-tC]§? kbl a Rreselismystatistigalise significant differance between the
hich- HQ&B%E tive NF-kappa-B or other known :

gh anl nt er ?g‘!tﬂggﬁé#éﬁ ﬁ% cellular inflanmatory response
[0057] i n d.}”sgas éa sivesid EDFTISAVEGHIRIMABeves aracairélath@(r-{) 87) 1o

DB S ATy B o

bi ndi ng dormai n that partici pates | n transport of

NF- kappa-B into the nucleus [Stnmad J, et aL J Mol
Recognit 19(3):227-33, 2006; Takada Y, Singh S,
Aggarvval BB. J Biol Chems 279(15): 15096-104, 2004)
and domai ns that participate in upst ream si gnal
transduction events to this transport. "P53 regul ator
domain" is the P53/ MDM2 bi ndi ng pocket for the



[ 0141] Therapy in accordance with the invention nmay
~utilize MBD peptides and transcriptional nodul ators
(e.g., transcription factors). For exarrple T- bet
wh3@RReaL al -, 2000, Cel | 100(6): 655-69), 2 permsasiisea
transcription factor that appears to conmt
) | ynphocytes to the Thi |ineage, can be fused to a MBD
with the mﬂtﬁ@m inFégure 14 theseeeulie pointivef prtentiabusgfidness of GDF15 as
adlagnlcjstlfc therapy in accordance with the invention
using conj ugates of MBD peptides and ther apeutl c

[0058] nol ec Fignse i3 slajmomeammidﬁtes SABRI - @R Eds BESP OB Yor

Ul O R T e -

ccll lindsHat WBY ¢T8cRBE hehBdhB 8k Prelitkafbigl ot i des and
pol ynucl eoti de constructs (e.g., encoding therapeutlc

[0060] m)l ecHigte Lughovesce] inmmelizaion of YBRanatilizetl SieHRP in UO-31
ot 844 SLESHLSF AR B 0 B S o
stress), @mcﬁwmmmxpemmas fromesach s ﬂmﬁltlrmﬂ differhed in Nt 0

caveoll i des conj ygat.ed
pertiiofEg bt Rl s brivect Pt hLOPERCIRY et oatipe of te

" MBD rﬁiﬁiﬂ&jﬁﬁr}ﬁ{eﬁﬁ the interior of a cell, i ncI udi ng
anti sense ollgonucleotldes and onnucIeotlde

[0061] ¢ onst Figates]q dhogys biedigy pfégﬁeid@ffﬁellﬂé &GF@?}G@UC h
administe@oPsin LRkt Ride E&gisﬂc}t? % 124%%1&4) enous
e are prereranly amn|S er-ed

conprising an MBD pepti
injection pfitherimdicaded pages ptodeing atdonigdbohat Tissues ware andiyngl for TK

. ted to intravenous (IV), intra- arterlal (IA)
Pmtemg%%‘}‘g%grltoneal (1P), intramuscular (1M,

[0062] i Nt r aRige B sho$id DdEdBR Qskdciafibn of MBD- &tggém@teﬁ;s system.wally
L n%{ aspi naI i ntradennal t.ransdernmal’, oral

mAgYRIn the same erperipeat ‘sqfiP%ﬁ‘i‘a‘% EI2vr% 18- dsstrqug MBP-specific
assocmﬂd}ﬂwﬂﬁféd'b@o&ﬁéﬂu@hs%ﬂsé%é@n may be by bol us or infusion

adm ni stration. For admi ni stration, admnistration
[0063] nmay bégtye Mohows makers pldisease plogressiph fre mbddiudeyirteitis
" model. such as an inplantable ninipunp (e.g., osnotic or
: mechani cal m ni punp) or slow rel ease i nplant The MB])
[0064] pe pt i lltigmmaw @gm cblgn%ﬁ@haliéﬁﬁ@ﬂ of MBD-tigod GEP paiéin systemically
: ation adapt.e or

dmmlﬁ%? RivEYar %t degeriber in i esie \k%@“b%%'ﬁg@@ r#fﬁwem@rtm@model of
Figure 18eThy 8@k d)ﬂnﬂbﬁ.%ﬁﬂas[ﬁ% e tHRis Pon orghilsiecTRIph&E of REED

i nhal er adapted for protein dellvery). "Adm nrst rat| on

mobilizegk GEP mm@mb@mmur@imgthlaemr;mmpt ide via the

10065] E’A(rj%nﬁfq rati én 0 %‘%’g‘%&%ﬁeé nay ée d‘%‘:g@?bgmgf]?y

- systemidall§ 4dinkdstered ie miveria theaelme riﬂﬂatmmhﬂome@@@ﬁﬁbﬁmi) ngydiel of Figure
19 conprising a MB]) peptide may be in dry powder,
: sem -solid or liquid formul ati ons. For parenteral

. [0066] adm rHigkeal isAbwS Virdssuidlted 881D Rierh A1t bN SABD. ABged!HiRP
OIFEos&tl on conprising a MBD peptide is preferabl y
protein bydiERe@3 eellsd in a | | quid formul ati on. Conpositions

(0067) €0 BBkeR23ulL hueRble oL AL, (VRPN R me

protein tygB412 cebwnol yt es, anti oxi dants, detergents,

oo S B, A SRR f  g o

cells exc@ fftides S%asoamseﬁﬁamhwbs %eﬁss at a dose

of about 0.001 to about 40 kg/ day, nore preferably

[0069] aboutFigire24+ Beptisiss edded togelisy In%r%‘EPpE,eT &; ¢: PKCL 5:
. S,T?ﬁ- 1 t 1@% rably about
CSK; 6: . ’07q out 8IAC ‘5% quﬁ@m}w under st ood
by those of ski II in the art the synptons of disease

al l eviated by the instant thods, as well as the
nmet hods used to neasure t synmpton(s) wll vary,
dependi ng on the particul ar di sease and the

i ndi vidual patient. [0l47]Patients treated in



VBD21 cyt. (nK) Nue. (DO Cyt. (jig) Nuc. (ng)
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OVCAR-3 hu Ascites Adenocarcinoma 2.4 4.6 <0.04 32

Wéﬂ%‘?@gﬁsw Lung Large Cell, Undifferentiated 2Cyus2@6/043622
1.6 NCl -H226 ha Lung Sqarmus Cell 2.6

[0070] Figure 25. Synergy with nutritional siress on MCF-7 breast cancer cells. PEP-

3 was added at 25 ug/ml.

[0071} Figure 26. Synergy with chemotherapeutic agents in MCF-7 breast cancer

cells, Peptides were added at 25 ug/ml. Tamoxifen (1 mM; TAM) or pachtaxel (0.1 ug/ml;

TAX) were added simultaneously.

| [0072] Figure 27A — Left graph. Successful es‘_cablishmént of a leukemia model:

Intracardial FIL-60 cell injection into Rag-2 mice. Small but significant human cell-counts

‘observed by day 23 post-inoculation. A 3% increase of human cells in PB was observed by

. FACS analysis and confirmed by anti-human HLA MAD staining. No increase of human cells

was detected in BM or SP. At day 27 post HL-60 inoculation there were minimal tevels of -

human cells in BM and SP, but an average increase of leukemia cells of about 60% compared

to BM, SP or non-in.j ected Iiag-Z mice. Intracardial injection into Rag-2 mice with hmnan .

leukemia cell Tines (CCRF-CEM, MOLT-4, RPMI-8226) led to the establishment of an in

vivo leukelma mode] appropriate for testing MBD-peptide cocktails. '

[0073] Figure 27A — Right graph. CCRF-CEM injection induces severe

. splenomegaly and death in Rag-2 mice at )2‘1 days post injection. Three human leukemia
Jines induced splenomegaly in Rag-2 mice in proportion to cellular growth rates. CCRF-CEM
is the fastest growing line and induces severe splenomegaly within three weeks.

' [0074] Figure 27B. PCR analysis of mouse tissues. Genomic DNA was extracted
from bone marrow and spleens collected after a 7-day, once-a-day treatment with 4 mg/kg
MBD-peptide cocktail injected IP. the peptide cocktail consisted of equal parté by weight of
PEP2, NFCSK, MDOKB3 and MDOKSH peptides (16 days total). By hgDNA PCR (100 ng

| iﬁput gendmic DNA /50 ul. PCR amplification reaction, 25 cycles) a significant reduction in
CCRF-CEM cell count was observed, compared to the negative control (saline injection).
Splenomegaly was reduced in animals injected with MBD peptlde versus animals injected
with saline.

[0075] Figure 28. MBD-mediated a_ntibody uptake. MBD-mediated cellular uptake of
several proteins has been previously demonstrated. In this experiment, uptake of a
monoclonal antibody into MCF7 cancer cells is efficiently driven by an MBD peptide
('PEPS). A complex of streptavidin -+ anti-streptavidin monoclonal antibody was incubated for

" 10 minutes with either no peptide (left) or PEP3 (right). After washing of cells and
trypsinization, cell extracts were fractionated as described above. Cytoplasmic and nuclear
extracts were assayed for antibody using a rabbit anti-mouse secondary antibody conjugated
to alkaline phosphatase.
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Wéﬁﬁq}%g%gnocar o horma A3EridsGonsiaserz
[0676] Figure 29. MBD-tagged horseradish peroxidase (HRP) is preferentially taken

up by cancer cells. ATCC paired cell lines (normal, cancer) were compared for levels of
MBD-mediated uptake of HRP. Uptake assays were performed as described above.
[0077] Figure 30. Combinatorial i)ower of therapeutic enhancers. TOP PANEL:
. Traditional chemotherapeutic regimens target jJroIiferative mechanisms and therefore (a)
cause side effects which are dose-limiting because of their action on the body’s normal fast-
growing cells (b) fail to kill cancer cells that grow slowly, and (c) are therefore dose-limited
in their coi:nbinat’orial power. CENTER PANEL: Tumor heterogeneity makes it highly likely
that small numbers of tumor cells will survive the original treatment and that disease will
 recur. BOTTOM PANEL: Biological agents enhance the effect of low-dose
- chemotherapeutic regimens by selectively sensitizing cancer cells (based on inhibiting stress-
coping mechanisms frequently deranged in cancer) and increasing the combinatorial power
dramatically, making it more likely that the spectrum of activity of a chemotherapeutic
regimen might be broadened. | |
[007 8] Figure 31. Conﬁgmaﬁons of peptide enhancers. Representative peptide .
- sequences known to inhibit survival and growth mechanisms that are typically defanged in
| cancer are shown on the left. Possible stfuctural configurations combining MBD with one or
more such inhibitor peptide sequences are shoWn on the right.
[0079] Figm‘e 32. Broad spectrum of intrinsic activity of peptide enbancers.
Cytotoxicity of MBD-tagged peptides Wasr tested on prostate cancer, breast cancer and
leukemia cell lines. | "
[0080] Figure 33. Enhancer effects are proportional to MBD-mediated uptake. The
cytotoxicity of peptide enbancers on 6 breast cancer lines was tested, with or without added
5-fluorouracil (0.25 ng/ml).Results are plotted against the uptake of MBD-tagged HRP in
each line. , . ‘
[0081] Figure 34. Broad spectrum of enhancement in breast cancer. Data is shown for -
enhancer effects on the sensitivity of 8 breast cancer cell lines to paclitaxel (taxol).
[0082]  Figure 35. Selective toxicity of enhancers to cancer cells. ATCC paired cell
lines (normal, cancer) were compared for combined effects of either Taxol or 5-FU with
peptide enhancers.
[0083] Figure 36. Additive effects of curcumin, lycopene and peptide enhancers.
LEFT: Additive effects of peptide enhancers and curcumin::lycopene mix (2:1). RIGHT:
 Additive effects of curcumin::tycopene (2:1) mixture on MDA-MB-231 cells.
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[0084] | Figure 37. Effectiveness in CCRF-CEM Rag-2 mouse model of leukemia.
TOP PANEL: Survival of mice intracardially implanted with 3 x 10° CCRF-CEM leukemia
cells on Day 1 and treated (from Day 7) as indicated. BOTTOM PANEL: Average spleen
size in the same treatment g,rbups. Average n for groups was 8 animals.
[0085] Figure 38, Effectiveness in MDA-MB-435 and MDA-MB-231 models of
dissemimitad breast cancer. LEFT PANEL: MDA-MB-435 burden in bone marrow of '

. animals treated with saline or peptide enhancer. RIGHT PANEL: Results of a similar
experiment performed with MDA-MB-231, wherein treated animal received a mixture of
peptide enhancer (intravenous bolus injection) and dietary curcumin/lycopene daily. |

MODES FOR CARRYING OUT THE INVENTION

Methods of identifying candidates for treatment

[0086] The invention provides methods for idenﬁfying candidates for treatment with.
“MBD peptide-based therapies. '
[0087] Candidates for treatment with MBD peptide-based therapies are mlelduals '

(a) for whom MBD peptide-based therapy has been proposed (such as individuals who have
been diagnosed with a disorder treatable with an MBD peptide-based therapy) and whose
relevant tissue is predicted to have relatively high uptake of MBD peptide(s);
[0088] MBD pei)ﬁde based therapy has been previously disclosed fora number of
different indications, including cancer (such as breast, prostate, colomn, ovarian, pancreatic,
gastnc and lung cancer), autoimmune disease, cardiovascular indications, arthntls, asthma,
allergy, reproductive indications, retinal proliferative disease, bone disease, inflammatory
disease, inflammatory bowel disease, and fibrotic disease. MBD peptides and therapies
based thereon are further described in U.S. patent application publication nos. 2003/0059430,
2003/0161829, and 2003/0224990. | |
[0089] The inventor bas discovered a number of different genes which are
differentially regulated between cells that have low uptake of MBD peptides and those that
have high uptake of MBD peptides. These genes, referred to herein as “MBD uptake
indicator genes”, include GDFlS, SRC, ATF3, HSPF3, FAPP2, PSMB9, PSMB10, ¢-JUN,
JUN-B, HSPA1A, HSPAG6, NFKB2, IRFL WDR9A, MAZ, NSG-X, KIAAISSG, BRF2,
COL9A3, TPD52, TAX40, PTPN3, CREM, HCA58, TCFLS5, CEBPB, IL6R, ABCP2,
'CTGF, LAMAA4, LAMB3, 1.6, IL1B, UPA, MMP2, LOX, SPARC, FBN1, LUM, PAII,
TGFB2, URB, TSP1, CSPG2, DCN, ITGAS, TKT, CAV1, CAV2, COL1AL, COLAAL,
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COL4A2, COL5A1, COL5A2, COL6A2, COL6A3, COL7AL, COL8AL, and IL7R. Ofthese
genes, GDF15, SRC, ATF3, HSPF3, FAPP2, PSMB9, PSMB10, ¢-JUN, JUN-B, HSPAIA,
HSPAG6, NFKB2, IRF1, WDR9A, MAZ, NSG-X, KIAA1856, BRF2, COL9A3, TPD52,
TAX40, PTPN3, CREM, HCAS58, TCFL5, CEBPB, IL6R and ABCP2 are up-regulated in
cells which have high uptake of MBD peptides. Tt should be noted that at Ieast one third of

_— ..these up-regulated genes have been previously associated with cellular responses to stress

(e.g. GDF15, ATF3, HSPF3, PSMB9, PSMBI10, ¢-JUN, JUN-B, HSPA1A, HSPA6, NFKB2,
IRF1). Down-regulated genes include CTGF, LAMA4, LAMBS3, IL6, IL1B, UPA, MMP2,

- LOX, SPARC, FBN1, LUM, PAIl, TGFB2, URB, TSP1, CSPG2, DCN, ITGAS, TKT,
CAV1, CAV2, COL1AI, COL4AL, COL4A2, COL5A1, COL5A2, COL6A2, COL6A3,
COL7A1, COLSAI, and IL7R. The inventor further notes that specific formulae for
identifying candidates for MBD peptide therapy may be d_cveloped using the data and -
techniques described herein. _ | |
[0090] Accordingly, the invention provides methods of identifying bandidates for
MBD peptide-based therapy by obtaining a measured level for at least one MBD uptake
indicator gene in a tissue sample from an individual and comparing that méasufed level with
areference level. For up-regulated genes, arcdmparison that indicates that the measured level
is higher than the reference level identifies a candidéte for MBD peptide-based therapy.
Likewise, a comparison that indicates that the measured level is Jower than.a reference level
for a down-regulated MBD uptake indicator gene is lower than the reference Jevel identifies a
candidate for MBD peptide-based therapy.

_ [0091] Levels of the particular genes which are differentially regulated may be
measured using any technology known in the art. Generally, mRNA is extracted from a
sample of the relevant tissue (e.g., where the individual has been diagnosed with cancer, a
biopsy sample of the tumor will generally be the sample tested). Direct quantitation methods
(methods which measure the level of transcripts from a particular gene without conversion of
the RNA into DNA. or any amplification) may be used, but it is believed that measurement
will be more commonly performed using technology which utilizes an amplification step
(thereby reducing the minimum size sample necessary for testing).

[0092] Aﬁlpﬁﬁcaﬁon methods generally involve a preliminary step of conversion of
the mRNA into cDNA by extension of a primer (commonly one including an oligo-dT
portion) hybridized to the mRNA. in the sample with a RNA-dependent DNA polymerase.
Additionally, a second cDNA strand (complementary to the first synthesizéd strand) may be
synthesized when desired or necessary. Second strand cDNA is normally synthesized by
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extension of a primer hybridized to the first cDNA strand using a DNA-dependent DNA
polymerase. The im’mer for second strand synthesis may be a primer that is added to the
reaction (such as random hexamers) or may be ‘endogenous’ to the reaction (i.e., provided by
the original RNA template, such as by cleavage with an enzyme or agent that cleaves RNA in
‘a RNA/DNA hybrid, such as RNase H). ' '

[6693] Amplification may be carried out sepafately from quantitation {e.g.,
amplification by single primer isothermal amplification, followed by quantitation of the
amplification product by probe hybridization), or may be part of the quantitation process,
such as in real time PCR.

[0094] Measured levels may be obtained by the practitioner of the instant invention,
or may be obtained by a third party (e.g., a clinical testing laboratory) who supplies the |
measured value(é) to the iaractitioner. 7

[0095] Reference levels are generally obtained from “normal” tissues. Normal tissues
are those which are not afflicted with the particular disease or disorder which is the subject of
‘the MBD peptide-based therapy. For example, when the disease to be treated with MBD
‘peptide-based therapy is ductal breast carcinoma, the reference value is normally obtained
‘from normal breast duct tissue. Likewise, for cardiovascular disorders, the “normal” tissué
might be normal arterial wall tissue (e.g., when the disorder is atherosclerosis). 'Alternately,
.values from cells (which may be tissue culturé cells or cell-ﬁnes) WMCh have low MBD
peptlde uptake may also be used to derive a reference value.

[0096] The process of comparing a measured value and a reference value can be
carried out in any convenient manner appropriate to the type of measured value and reference
value for the MBD uptake indicator gene at issue. It should be noted that the measured
values obtained for the MBD uptake indicator gene(s) can be quantitative or qualitative
‘measurement techniques, thus the mode of comparing a measured value and a reference value
can vary depending on the measurement technology employed. For example, whena

: qualitative colorimetric assay is used to measure MBD uptake indicator gene levels, the
levels may be compared by visually comparing the intensity of the colored reaction product,
or by comparing data from densitometric or spectrometric measurements of the colored
reaction product (e.g., éomparing numerical data or graphical dafa, such as bar charts, derived
from the measuring device). Quantitative values (e.g., transcripts/cell or transcripts/unit of |
RNA, or even arbitrary units) may also be used. As with qualitative measmemenfs, the
comparison can be made by inspecting the numerical data, by inspecting representations of
the data (e.g., inspecting graphical representations such as bar or line graphs).
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[0097] As will be understood by those of skill inr the art, the mode of detection of the

~ signal will depend on the exact detection system utilized in the assay. For example, ifa
radiolabeled detection reagent is utilized, the signal will be measured using a technology
capable of quantitating the signal from the biological sample or of comparing the signal from
the biological sample with the signal from a reference sémple, such as scintillation counting, |
autoradiography (typically combined with scanning densitometry), and thé like. Ifa
chemilumivescent detection system is used, then the signal will typically be detected using

hu R Ovary Cysto Adenocarcinoma 7.0
Duct al

luminometer. Methods for detecting signal from detection systems are well known in the art '

and need not be further described here.

[0098} - When more than one MBD uptake indicator gene is measured (i.e., measured
values for two or more MBD uptake mdlcator genes are. obtamed) the sample may be divided
mto a number of aliquots, mth separate ahquots used to measure different MBD uptake
indicator gene (although division of the biological sample into multiple aliquots to allow
multiple determinations of the levels of the MBD uptake indicator gene(s) in a particular
sample are also contemplated). Alternately the sample (ot an aliquot therefriom) may be

~ tested to determine the levels of multiple MBD uptéke indicator genes in a single reaction
usmg an assay capable of measuring the individual-: levels of different MBD uptake indicator
genés in a single assay, such as an array-type assay or assay utilizing multiplexed dctecﬁon
technology (e.g., an assay utilizing detection rcagenté labeled with different fluorescent dye
markers). | - _ | .

[0099] As will be understood by those in the art, the exact identity of a reference
value will depend on the tissue that is the target of treatment and the particular measuring
technology used. In some embodiments, the comparison determines whether the measured
value for the MBD uptake indicator gene is above or below the reference value. In some
embodiments, the comparison is pefformed by finding the “fold difference” between the
reference value and the measured value(i; e., dividing the measured value by the reference

value). Table 1 lists certain exemplary fold differences for use in the instant invention.

TABLE 1
GENE Prostate Colon Lung Kidney Breast
GDF-15 50 2 7 g 14
IRF1 3 3 1.05 1.6 1.15
HSP1Al 1.7 1.15 2.4 2.8 5
JUNB 5 0.95 3 1.6 5
TGFB2 0.6 0.92 0.5 0.85 0.5
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[0100] Candidates suitable for treatment with MBD peptide-based therapies are

jdentified when at least a simple majority of the comparisons between the measured values
and thé reference values indicate that the cells in the sample (and thus the diseased cells in
the individual) have relatively high uptake of MBD peptides. For up~régulated MBD uptake
indicator genes (GDF15, SRC, ATF3, HSPF3, FAPP2, PSMBY, PSMBI10, ¢-JUN, JUN-B,
HSPA1A, HSPA6, NFKB2, IRF1, WDR9A, MAZ, NSG—X, KIAA1856, BRF2, COL9A3,
TPD52, TAX40, PTPN3, CREM, HCA58, TCFLS, CEBPB, IL6R and ABCP2), a measured
value that is greater than the r-efe'rence'value (which may be a simple “above or bélow“ '
comparison or a bbmparison to find a minimum fold difference) indicates that the cefls in the
sample have relatively high uptake of MBD peptides. For down-regulated MBD uptake
indicator genes (CTGF, LAMA4, 1L.AMB3, IL6, IL1B, UPA, MMP2, LOX, SPARC, FBN1,
LUM, PAI1, TGFB2, URB, TSPI, CSPG2, DCN, ITGAS, TKT, CAV1, CAVZ? COLIAL
COLAA1, COL4A2, COL5A1, COL5A2, COL6A2, COL6A3, COL7Al, COL8AL, and
IL7R), a measured value that is less than the reference vallie (which'may be a simple “above
~ or below” bomparison or a comparison to find a minimum fold difference) indicates that the
cells in the sample have relatively high uptake of MBD peptides.
[0101] Additionally, because certain of the MBD uptake indicator genes are found in
serum (e.g. HSP70, GFP15), the invention also provides methods of identifying candidates
for MBD peptide-based therapy by obtaining a measured level for at least one MBD uptake
indicator gene in a biclogical fluid sample from an individual and comparing that measured
level with a reference level. For up-regulated genes, a comparison that indicates that the
‘measured level is higher than the reference level ideﬁtiﬁes a candidate for MBD peptide-
based therapy. Likewise, a compaﬁson that indicates that the measured level is lower than a
reference level for a down-regulated MBD uptake iridicator gene is lower than the reference
level identifies a candidate for MBD peptide-based therapy.
01021 - A measured level is obtained for the relevant tissue for at least one MBD
~ uptake indicator protein (i.e., the profein encoded by an MBD uptake marker gene), although
multiple MBP uptake indicator proteins may be measured in the practice of the invention.
. Generally, it is preferred that measured levels are obtained for more than one MBD uptake
indicator protein. Accordingly, the invention may be practiced using at Jeast one, at least
two, at least three, at least four, at least five, at least six, at least seven, at lcast eight, at least
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 nine, at least ten, or more than ten MBD uptake indicator proteins. In certain embodiments,

" at least one of the measured values is ébtained for a MBD uptake indicator protein that is up-
regulated in cells which have high MBD peptide uptake levels and at least one of the
measured values is obtained for a MBD uptake indicator protein that is down-regulated in
cells which have high MBD peptide uptake levels. As will be apparent to those of skill in the
art, the MBD uptake indjcator proteins for which measured values are obtained are most
commonly MBD uptake indicator proteins which may be secreted (e.g., HSP70, GDF15).
[010'3] The MBD uptake indicator protein(s) may be measured using any available
nieasurement technology that is capable of specifically determining the level of the MBD
uptake indicator prc;téin in a biological sample. In certain embodiments, the measurement
may be either quantitative or qualitative, so long as the measurement is capable of indicating
whether the level of the MBD uptake indicator protein in the biolo gical sample is above or
below the reference value. |
[0104]  Although some assay formats will allow testing of biolegical samples without
prior processing of the sémple, it is expected that most biologiéai samples will be processed
prior to testing. Processing generally takes the form of elimination of cells (nucleated and
non-nucleated), such as erythfocytes, leukocytes, and platelets in blood samples, and may
also include the elimination of certain proteins; such as certain clotting cascade proteins from
blood. o I -

- [0105] Commonly, MBD uptake indicator protein levels will be measured using an

affinity-based measurement technology. Affinity-based measurement technology utilizes a

molecule that specifically binds to the MBD uptake indicator protein being measured (an

' “affinity reagent,” such as an anﬁbody or aptamer), although other technologies, such as -

spectroscopy-based technologies (e.g., matrix-assisted laser desofption ionization-time of

flight, or MALDI-TOF, spectroscopy) or assays measun'ng bicactivity {e.g., assajrs
measuring mitogenicity of growth factors) may be used. |

[0106]  Affinity-based technologies include antibody-based assays (immunoassays)

and assajs utilizing aptamers (nucleic acid molecules which specifically bind to other

molecules), such as ELONA. Additionally, assays utilizing both antibodies and aptamers are
also contemplated (e.g., a sandwich format assay utilizing an antibody for capture and an
aptamer for detection). |

[0107] If immunoassay technology is employed, any immunoassay technology which

can quantitatively or qualitatively measure the level of a MBD uptake indicator protein in a

biological sample may be used. Suitable immunoassay technology includes
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radioimmunoassay, immunofluorescent assay, énzyme immunoassay, chemiluminescent
assay, ELISA, immuno-PCR, and western blot assay.
- [0108] ijeWise, aptamer-based assays which can quantitatively or qualitatively
~ measure the level of a MBD uptake indicator protein in a biological sample may be used in
 the methods of the invention. Generally, aptamers may be substituted for antibodies in nearly
all formats of immuncassay, although aptamers allow additional asséy formats (such as _
amplification of bound aptamers using nucleic acid amplification technology such as PCR
(U.S. Patent No. 4,683,202) or isothermal amphﬁcaﬁon with composite primers (U.S. Patents
Nos. 6,251,639 and 6,692,918).
[0109] A wide variety of affinity-based assays are known in the art. Aﬂimty—based
assays will utilize at least one epitope derived from the MBD uptake indicator protein of
interest, and miany affinity-based assay formats utilize ino‘re than one epitope (e.g., two or
more epiidpes are involved in “sandwich” format assays; at least one epitope is used to
capture the mérker, and at least one different epitope is used to detect the marker).
[0110] Affinity-based assays may be in competition or direct reaction formats, utilize
sandwich-type formats, and may further be heterogeneous (e.g., utilize solid supports) or
homogenous (e.g., take placein a siﬁgle phase) and/or utilize or immunoprecipitation. Most
assays involve the use of labeled affinity reageﬁt (e.g.. aﬁtibody, éolypepﬁde, or aptamer); the
labels may be, for example, enzymatic, fluorescent, chcmilumiﬁ'escent, radioactive, or dye
molecules. Assays which amplify the signals from the probe are also known; examples of
Which are assays which utilize biotin and avidin, and enzyme-labeled and mediated ‘
immmunoassays, such as ELISA and ELONA assays. |
[0111] In a heterogeneous format, the assay utilizes two phases (typlca]_ly aqueous
liquid and solid). Typically a MBD uptake indicator protein-specific affinity reagent is
bound to a solid support to facilitate separation of the MBD uptake indicator protein from the
bulk of the biological sample. After reaction for a time sufficient to allow for formation of
affinity reagent/MBD uptake indicator protein complexes, the solid support containing the
antibody is typically washed prior to detecﬁon of bound polypeptides. The affinity reagent in |
the assay for measurement of MBD uptake indicator proteins may be provided on a support
(e.g;, solid or semi-solid); alternatively, the polypeptides in the satple can be immobilized
on a support. Examples of supports that can be used are nitrocellulose (e.g., in membrane or
microtiter well form), polyvinyl chloride (e.g., in sheets or microtiter wells), polystyrene
latex (e.g., in beads or microtiter plates), polyvinylidine fluoride, diazotized paper, nylon
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membranes activated beads, and Protein A beads. Both standard and competitive formats for
these assays are known in the art.
[0112] Array-type heterogeneous assays are suitable for measuring levels of MBD
uptake indicator proteins when the methods of the invention are practiced utilizing multiple
MBD uptake indicator proteins. Array-type assays used in the practice of the methods of the
invention will commonly utilize a solid substrate with two or more capture reagents specific
for different MBD uptake indicator proteins bound to the substrate a predetermined pattern
(e.g., a grid). The biological sample is applied to the substrate and MBD uptake indicator
proteins in the sample are bound by the capture reagents. After removal of the sample (and
- appropriate washing), the bound MBD uptake indicator proteins are detected using a mixture
“of appropriate detection reagents that speciﬁca]ly'bind the various MBD uptake indicator
proteins. Binding of the detection reagent is commonly accomﬁlished using a visual system,
such as a fluorescent &yé-baSed system. Because the capture feagents are arrénge& on the
substrate in a predgte‘rminéd pattern, array-type assays provide the advantage of detection of
multiple MBD uptake indicator proteins without the need for a mtﬂtiﬁlexed detection system.
[0113] - Ina homogéneous format the assay takes plé.ce in single phase (e.g., aqueous
liquid phase). Typically, the biological sample is incubated with an affinity reagent speciﬁc-
for the MBD uptake indicator protein in solution. For exémple it may be under conditions
that will precipitate any affinity reagent/! ant1body complexes which are formed. Both
standard and competitive formats for these assays are known in the art.
Jo114] = Ina standard (direct reactlon) format, the level of MBD uptake indicator
protein/affinity reagent complex is duectly monitored. This may be accomplished by, for
- example, determining the amount of a Iabeled detection reagent that forms is bound to MBD
uptake indicator protein/affinity reagent complexes. In a competitive format, the amount of
MBD uptake indicator protein in the sample is deduced by ménitdﬁﬂg the competitive effect |
on the binding of a known amount of labeled MBD uptake indicator protein (or other
competing ligand) in the complex. Amounts of binding or complex formation can be
determined either qualitatively or quantitatively.
[0115] Complexes formed comprising MBD uptake indicator protein and an affinity
reagent are detected by any of a number of known techniques known in the art, depending on
“the format of the assay and the preference of the user. For example, unlabelled affinity
reagents may be detected with DNA amplification technology (e.g., for aptamers and DNA-
labeled antibodies) or labeled “secondary™ antibodies which bind the affinity reagent.
Alternately, the affinity reagent may be labeled, and the amount of complex may be
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determined directly (as for dye- (fluorescent or visible), bead-, or enzyme-labeled affinity
- reagent) or indirectly (as for affinity reagents “tagged” with biotin, expression tags, and the
like). |
[0116] As will be understood by those of skill in the art, the mode of detection of the
. signal will depend on the exact detection system utilized in the assay. For example, ifa.
radiolabeled detection reagent is utilized, the signal will be measured using a technology
capable of quantitating the signal from the biological sample or of comparing the signal from
the biological sample with the signal from a reference sample such as scintillation counting,
autoradiography (typlcally combined with scanning den51tometry) and the like. Ifa
chemiluminescent detection system is used, then the signal will typically be detected using a
luminometer. Methods for detecting signal from detection systems are well known in the art
and need not be further described here.
[0117] " ‘When more than one MBD uptake md;cator protein is measured, the
bmlogmal sample may be divided into a number of aliquots, with separate aliquots used to
~ measure different MBD uptake indicator proteins (although division of the biological sample
-into multiple aliquots to allow multiple determinations of the levels of the MBD uptake
indicator protein in a particular sample are also ooﬁtemplated). Alternately the biological
sample (or an aliquot therefrom) may be t’ested to determine the levels of multiple NLBD ,
uptake indicator proteins in a single reaction using an assay capable of measuring the
individual levels of different MBD uptake indicator protems in a single assay, such as an
array-type assay or assay utilizing multiplexed detection technology (e.g., an assay utilizing
detection reagents labeled with different fluorescent dye markers). N 7
[0118] Tt is common in the art to perform ‘replicate’ measurements when measuring
MBD uptake indicator proteins. Replicate measurements are ordinarily obtained by splitting
* a sample into multiple aliquots, and separately measuring the MBD uptake indicator protein
(s) in separate reactions bf the same assay system. Replicate measurements are not necessary
to the methods of the invention, but many embodiments of the invention will utilize replicate
testing, particiﬂaxly duplicate and triplicate testing. |
Kits for identification of candidates for MBD peptide therapy
[0119] The invention provides kits for carrying out the methods of the invention. Kits
of the invention comprise at least one probe specific for a MBD uptake indicator gene (and/or
at least one affinity reagent specific for a MBD uptake indicator protein) and instructions for
can'ymg out a method of the invention. More commonly, kits of the invention comprise at
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least two different MBD uptake indicator gene probes (or at least two affinity reagents
specific for MBD uptake indicator proteins), where each probe/reagent is specific for a

different MBD uptake indicator gene.
[0120] - Kits compnsmg a single probe for a MBD uptake indicator gene (or affinity

reagent specific for a MBD uptake indicator protein) will generally have the probe/reagent
enéloéed in a container (e.g., a vial, ampoule, or other suitable storage container), although
kits including the probe/reagent bound to a substrate (e.g., an inner surface of an a.sséy
reaction vessel).are also contemplated. Likewise, kits including more than one probe/reagent
may also have the probes/ieagents in containers (separatcly or in a mixture) or may have fhe
pmbes/afﬁmty reagents bound to a substrate (e.g., such as an array or microarray).

[0121] A modified substrate or other system. for capture of MBD uptake indicator
gene transcripts or MBD uptake indicator proteins may also be included in the kits of the
invention, particulérly when the kit is désigned for use in an array format assay.

[0122]  In certain embodiments, kits according to the invention include the

" probes/reagents in the form of an array. The array includes at least two different
probes/reagents specific for a MBD uptake indicator gene/protein (each probe/reagent
specific for a different MBD uptake indicator gene/protein) bound to a substrate in a
predetermined pattern (e.g., a grid). The localization of the different probes/reagents allows
measurement of levels of a number of different MBD uptake indica;cor genes/ .proteins in the
same reaction. )

[0123] The instructions relating to the use of the kit for carrying out the invention
generally describe how the contents of the kit are ﬁsed to carry out the methods of the
invention. Instructions may include information as sample requirements (e.g., form, pre-
assay processing, and size), steps necessary to measure the MBD uptake indicator gene(s),
and mterpretanon of results. '

[0124] Instructions supplied in the kits of the invention are typically mtten
instructions on a label or package insert (e.g., a paper sheet included in the kit), but machine- .
readable instructions (e. g.,rinstructions carried on a magnetic or optical storage disk) are also
acceptable. In certain embodiments, machine-readable instructions comprise software for a
programmable digital computer for comparing the measured values obtained using the

reagents included in the kit.

Therapeutic Methods
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diseasé) with MBD peptide therapies. The invention provides methods of treating diseases

- characterized by measurable cellular stress responses (such as the induction of heat shock
proteins) including, but not limited to, metabolic and oxidative stress, with MBD peptide
therapies, MBD peptide therapies include treatment by adminisiration of (a) MBD peptides,
(b) MBD peptide fusions, and (c) MBD peptide conjugates. :
[0126] -  The invention provides methods for delivering an MBD peptideé-linked agent
into live cells, said method comprising contacting said MBD peptide-linked agent to live cells
that are under a condition of cellular stress, whereby said contact results in cellular uptake of
sau:d MBD-peptide-linked agent. _ .
[0127] . Thé condition of cellular s&ess can be any type of siress, such as thermal,
immunological, cytokine, oxidative, metabolic, anoxic, endoplasmic reticulum, protein
unfolding, nuiritional, chemical, mechanical, osmotic and glycemic stress. In some
embodiments, the condition of cellular stress is associated with upregulation of at least one, at
least two, at least three, at least four, at least five, at ieast ten; at least fifieen, at least twenty,
or all of the genes shown m Figure 7 as compared to the cells not under the condition of
cellular stress. Accordingly, the methods of iﬁvenﬁon may further include a step of
comparing levels of gene expression of any one or more of the genes shown in Figure 7 in
cells under a condition of cellular stress to levels of gene expression of the same gene or
genes in the cells not under the condition of cellular stress, Whereby cells that are candidate
targets for delivering MBD peptide-linked agents are identified. The upregulation may be at '
least about 1.5-fold, at least about 2-fold, at least about 3-fold, at least about 5-fold, or at least
about 10-fold.
[0128] "Metal-binding domain peptide" or “MBD peptide” means an IGFBP-derived
peptide or polypeptide from about 12 to about 60 amino acids long, preferably from about 13
to 40 amino acids long, comprising a segment of the CD-74-homology domain sequence in
the carboxy-terminal 60-amino acids of IGFBP-3, comprising the sequence
CRPSKGRKRGFC and exhibiting metal-binding properties, but differing from intact IGFBP-
3 by exhibiting distinct antigenic properties, lacking IGF-I-binding properties, and lacking
the mid-region sequences (amino acids 88-148 of IGFBP-3 sequence). For example, the
peptide GFYKKKQCRPSKGRKRGFCW is an example of a metal-binding domain peptide.
It binds metal ions but not IGF-I, and polyclonal antibodies raised to this peptide do not

| sﬁbstantially cross-react with intact IGFBP-3, and vice versa. In certain embodiments, the

29



HS-578T Leukem a CCRF- CEM 1(562 [0150] Total RNA was
i sol ated using standard RNA purification protocols
(Nu cleospin RNA 11). The RNA was quantified by

: i cal measurenent and the integrity
w@y t@?&g %&6]043622

oartal yzer 2100 system (Agilent

Technol o Pal
vl pepfide PRBBRLS Byt fesphids bidbie SRR80e BPtrood; whes 4 jgan
aromatlclﬂﬁﬁnﬁzuéidy\ﬁf RdHRhab rﬂrl’iﬁérlip’jﬁlg With, B MBIPHeptidStdquBicandthe

i calculated. In all nples this val ue was great er
caveolingAsPIILSSCqReRGe @ambﬁgi aqﬁémcam@al PPcaEhory Jeremngl fad of the

peptide. JatSBrth plhdf Gl St B8 f *é%ﬂséﬁﬁ@mnu%ﬁnf:g SR
carboxy Rhﬁu(zé ahassﬁtha@qmcbumbmwelaps itk thedWBD oafa H-miepsequen

Exemplagy 853 pbTles SRR Tt ool witng sy hr%lu%%ef‘ﬂdes
comprisie 3hd defiidrice Qoﬂpsmmmcwmmtorl engt hs as

expected (average tra ‘%,(Et length 1.5 kB). This
KKGFYRA QGRB§&Q%€%§E€WA§% i cation of the total RNA
'10129] Sam'mmhusg%%b&ﬁeefsuéms% Qozﬁ%v ﬁbkmuuons

for fluorescent l'abel
- for the ngtReal aming acidiresidivé oy positiondn q;qamuenm alt¢rmg phpsykmd;mn,

acetylag SRy IEA A SRS HRIERL G bRt STy P A Bonaie

sequenc@ﬁ@hﬁﬁﬁ&iﬂl@FBPIB iethenstaral bﬁdeﬂwubmgm o $J- y&mmo acids in the

seéiuenceg%i thqg{r I bfg]éle d ﬁélﬁﬁ]c[ oy shlafq }:pAckb nr?:t@{:ﬁsh%' suc%gg gfc’o%q@ HB?lF]é‘sacﬁf JPNA)
[0130] gene “EU RS UF aRMBD pepldé &ﬁ’%eﬁ&é’ﬂi&eﬁﬂé e RREESbvalent

to aqueous extracts of Cigarette snoke.

and nonq@xplehtregiigetss betpgen aMBDMHtIqle andrfigpansd mplpele G axp

ransrip o] AL M QUL QTN AUE A FRI e crosid

by usingfadsindiag paiﬂ;tsudrbsdxom awdbantidinwe steepltatidih ed ama:ntlbody (including

- hybri dized t med | .
b i pgRe ST A i BB B el i
- Jo131] and Mende FAEALR m@%m@g ameﬁﬁe@meméza IR determined

per f or med accordl%g o the manufacturer'

using BIASE (Alischalnet abn b9 oMl ok A (RF Y03t 0y, dﬁﬂ%ﬁ“@@)’ Bl_STP 2

e ol 89 i BRF NS, f sty s gmp et
parametd‘ﬂ‘s (et Az Bhosmﬁzz @p Qpiamaxmkmﬂnmgh perajtiesicdil2 and dn

respectivly, B £t S aot waRiste ) Dtestfefrofti S ¥ Bhpopive amino

acids, a RGOERSE SESoralY ExABINtAiA aGaRGBLble HNEBR of @@swi@nskﬂtibns that
transcription factors, 153 e!ctracellular

'»umveﬁthi{ el ated, 207 enzynes, 120 cell-cycle- reI at ed,
fo132; 171 Af@fk@ﬁb@ﬂﬁ&ﬂﬁ%ﬁ"&&fﬁp amu?fiﬁaﬁ?ﬁﬁ%ﬁ'm a subject having

transducti on genes Nt s RNA from he 12
the disease slimesome\nmhmdinheﬂts, mimMBé) Berpy lisafiminigteradral gbow §.091 to about

40 millge S bt iPg STl oLy elbhE R e BlipbREIgeE ¥ SRR subBbipene

the MBIE thiefap@ as auﬁmisfmdiambbﬁw 0010 ngﬁﬂ@ﬁng/hgﬂammmphde (i.e.,

NRRSTE CIVRE IE I IR W,

[0133] VWereThe déxﬁ, » 81 *xﬁ&vfdhaﬂﬂdasqﬁme MrefE R 89S cDate
(up or down) en pai rwi se conparison of the selected
individudij hluding aiviw an@Damgalianas dsupiugg candirpess perisulady tosneed

ammals%, ssuefs ﬂ%stﬁghﬁg)p%&éx'm ﬁnﬁgﬁq(gléf%gws, rsescstﬁaepgggdth :

Iike), and pidmkegH @ @iangd bot t om (dovvn regul ated) 3% of the
gene list was selected for further analysis. The

functional distribution of genes in these two groups -
i s highly non-random as sghown in Table 4. TABLE 4
GENE CATEGCORY % ARRAY (n=1129) H GH vs LOWMTID
UPTAKE  UP- REG (n=32) DN REG (n=32) TRANSCRI PTI ON
FACTORS 9.7 40.6 O




| NTRACELLULAR PROTEINS 183 25.0 0 SI GNAL TRANSDUCTI ON
(1) 32.6 9.4 0 CELL-CYCLE, DNA REPAIR 10.6 0 O
ECM RELATED 13.6 3.1 68.8 SURFACE MARKERS / LI GANDS
wo 200208511 31. 2 WO 2007/ 056511PCT/ US2006/ 043622 T/US2006/043622
[0152] There is a notable difference in the functional
. di stribution of up- and down- regul ated genes. The .
[6134] f or me@hp térmditiettynentic su-wéherearhgf'c?q%ﬁl% tqu’é “aljgyating”,

_which, gsta?s(%d hEhe éfells rls %%rlo%rﬁéntﬂw B Ssta‘lﬂﬂl?iaﬁ@ﬁ, Je¥8minution of a

eroare exclu urar. Using
symptofrOsf edisdake) rf‘}dieviaa)npg’éslsm owlydas slewing axdalimg pmgres’@@lnl of a
| ines-to further sort the subsets of up- and
SYmptoghwn- r egul at ed genes, it is possible to identify 2-3

" [0135] ! maj or FGf %D@hgﬁ&s'cﬁ 199 &Rvesi@dn, MPclivgillyalisefll gfbese" refers to a
i ncl ude RC, Al173, HSPES3, FAPPZ PSMVB9,

therapepi@nerIiagnosie ytcorunthet lepdsin preli PE#ABO e kissase cgpdition.

"I“ﬂam%@ %@hﬁgﬁénﬁlk 58 TCFL5 %%s%ﬁl_ej mpanied by

chromc/maﬂon bf mmmaugamtere&%kam—ﬂ ea@herdmewnnnneun@hates of the

ol R ErY FERORG PR rgo foet Sy R L Sl ool

targets hre gé’esteﬁsa&@;%ﬁm IBSVB10, c- JUN, JUN- B, HSPAlA HSPAG,
NFKB | RF1) wWn- regul at ed es [ de CT

[0136] | AvA4 "NFAppasB regudato f@(vm g t paptigipates in

t‘anspogﬁvyf‘-r@% ﬁﬂ%ﬁ§ﬂlﬂ5§%@i e@Q\IJ M(;i%'é@%]-ﬂ. @(Cg%ﬁ%

2006; TekLBAB, smsmgga@@ﬂsaﬂ J lamaChmm%lﬂs@?ﬁé%a%@é) md

comaing b By petp s and 1 o Py W LEA-ERFE 555

regulatci’f&hﬁxﬁ 'fie tﬁe@ﬁ/lﬂmﬁbﬁdmg patifdt dsrahe e gillatqua proteis MDM2 (Michl
J, etal, Int (Zaatdcgrorl]%Q(’];rég%?Eg 2%'(:)%5 "JTGF-signalling regulator domain" refers to the
SH domain of Dok-1 which participates critically in IGF receptor signal transduction
(Clemmons D and Maile L. Mol Endocrinol. 19(1): 1-11, 2005). "RAS active site domain”
-refers to the catalytic domain of the cellular Ras enzyme. "MYC regtﬂator domain" refers to
the amino-terminal regulatory region of c-myc or to its DNA-binding domain, both of which
have been well-characterized (Luscher B and Larson LG. Oncogene. 18(19):2955-66, 1999).
"HSP regulator domain" includes trimerization inhibitors of FISE-1 (Tai L et al. J Biol
Chem. 277(1):735-45, 2002). "Survivin dimerization domain" refers to well-characterized
sequences at the dimer interface of Survivin (Sun C, et al. Biochemistry. 44(1): 11-7, 2005).
"Proteasome subunit regulator domain" refers to the target for hepatitis B virus-derived
proteasome inhibitor which competes with PA28 for binding to the proteasome alphad/MC6
subunit (Stohwasser R, et al. Biol Chem. 3 84(1): 39-49, 2003). "HIF1-alpha oxygen-
dependent regulator domain” refers to the oxjgen;dependent degradation domain within the
HIF-] protein (Lee JW, et al. Exp Mol Med. 36(1): 1-12, 2004).

[0137]  As used herein, “in conjunction with”, “concurrent” , or “concurrently”, as

used interchangeably herein, refers to administration of one treatment modality in addition to
another treatment modality. As such, “in conjunction with” refers to administration of one
treatment modality before, during or after delivery of the other treatment modality to the

subject.
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Prostate Col on Lung Kidney Breast GDF-15 104.0 8.3
15.0 17.7 2.8 IRF1 72 7.3 1.1 3.2 13 HSP1Al1 2.4 1.3
3.8 3.7 10.1 JUNB 9.0 0.9 6.1 3.2 10.0

WO 2007/656511 ) ‘ 7 PCT/US2006/043622

[0138]  The MBD peptide is normally produced by recombinant methods, which allow
the production of all possible variants in“peptide sequence. Techniques for the manipulation
of recombinant DNA are well known in the art, as are techniques for recombinant production
of proteins (see, for example, in Sambrook et al., MOLECULAR CLONING: A LABORATORY
- MANUAL, Vols. 1-3 (Cold Spring Harbor Laboratory Press, 2 ed., (1989); or F. Ausubel et al,,
CURRENT PROTOCOLS IN MOLECULAR BIOLOGY (Green Publishing and Wﬂey‘—Interscience:
New York, 1987) and periodic updates) . Detivative peptides or small molecules of known
composition may also be produced by chemical synthesis using methods well known in the
[0139] Preferably, the MBD peptide is produced using a bacterial cell strain as the
recombinant host cell. An expression construct (i.e., a DNA sequence compnsung a sequence
encoding the desived MBD peptide operably linked to the necessary DNA sequences for
proper expression in the host cell, such as a promoter and/or enhancer elements at the 5° end
of the construct and terminator elements in the 3* end of the construct) is introduced into the
host cell. The DNA sequence encoding the MBD peptide may optionally linked to a
sequence coding another protein (a “fusion partner”), to form a fusion protein. Preferably,
the DNA sequence encodmg the MBD peptide is linked to a sequence encoding a fusion
partner as descnbed_ in U.S. Patent No, 5,914,25_4. The expressmn consfruct may bean -
extrachromosomal construct, such as a plasmid or cosmid, or it may be integrated into the
chromosome of the host cell, for example as described in U.S. Patent No. 5,861,273.
[0140] - Accordingly, the invention provides methods of treatment with fusions and/or
conjugates of MBD pepﬁdes With-hmlecules (such as agents) which are desired to be
internalized into cells. The fusion partner molecules may be polypeptides, nucleic acids, or
small molecules which are not normally internalized (e.g., because of large size,
. hydrophilicity, etc.). The fusion partner can also be an antibody or a fragnient of an antibody.
As will be apparent to one of skill in the art, such fusions/conjugates will be useful in a
number of different areas, including pharmaceuticals (to promote internalization of
therapeutic molecules which do not normally become internalized), gene therapy (to promote
internalization of gene therapy constructs), and research (allowing ‘marking' of cells with an
internalized marker protein). Preferred MBD peptides are peptides comprising the sequence
KKGF YKKKQCRPSKGRKRGFCW or a sequence having at least 80, 85, 90, 93, 98, or 99%
homology to said sequence. Fusions of MBD peptides and polypeptides are preferably made
by creation of a DNA construct encoding the fusion protein, but such fusions may also be
made by ehemicé.l Egaﬁon of the MBD peptide and the polypeptide of interest. Conjugates of
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TGFB2 024 0.85 0.08 0.71 0.07 1L6 1.05 0.67 0.26 0.21
0. 04 SPARC 9.67 0.67 0.02 0.23 0.00 Exanple 3
[ 0154] Low upt ake |ines HCT-15, HOP-62, Hs578T, 1362

wabsh7kd3dly were heat- shocked at 42 degrees forchaimonsio43scaz
HSP70 was i nduced by this treatnent (Figure 10).
Upt ake of MBD-tagged pernddase was neasuyed.in, .
MBD peptideniandsnycieiprraifearsmal meleeylescan hegnadeugme chemipal qrasslinking

technol%% iff %&J at. aﬁreé?ak?ﬁ%é;ﬁgﬁ%@ig bfdcﬁ@éﬁ ﬁ.s‘lné‘zil BShbifinctional

e was seen in all ce nes upon heat™ shock,
crosslinkerdo theid prgtuatien ebmultiniersiofthe BN eeptidsed perneability

of cellds as. SAHRP cont.,ol sample upt ake .
01411 O o e Sepadprce putbe SRERIG WY 8180 peptidgs and
transcri%ﬁ:ﬂ:@l wBalilatorsl(z B0 B cridiol Rdiaty. Glts erithple] Tdeti$zibo ef al,
, 5-90% conf |l uency. They were trypsinized an_ii r enoved h
2000, Gefl 4A0EHES TP 8 & fign feias that SDRSIETGSQmHE Aremaigtes to the

Tat 15:1%3?1:& Be'l?ééﬁ &la Mﬁ%{?ﬁ:‘pﬁﬁgﬂ GEAD Feflocile AhiseBR FhRBSeutic.

st us for one There was a set of controls at
Likewis87theiapy teaccoeksiamwith the ineention uking conjugatarfMBD neptidgs and

- each .pepti.de. compl.ex ad uhe (.
crar RSP B R ORI BB oy
therapeifidHélecule Hhichris desired iobegeliviehel toaeh iaterias of 2odly Geblddingm
. the plates _and th ceg?s wer e washed vvit%gl PBS phi s
antisenspigalogBie ANCVODEICIEQ RS AmStriils ¢-SrofPsoOHDE Hiyraae
mol&d%%uc%%bgf&ﬁhm%@%@ﬁ]@ﬁd were assayed using the

SA protocol for horseradi sh penxi dase. The cell .
[0142] ext r aksptidesampst ' desegsveolin consensus

altspbides FIlahonge
g e
‘MBD/csholik pepiidke ate be ephjakaedivitvBRy fkiteitiemoBouldmmt is desired to
e deivggh thefteHe T S FOTAT Py P BLEPISGISRAAS A pplymueleotide

construsth [£8 ScEdinP AR EAEE ndtdebieh bichiRromiiuston 220 ti like).es
after additron of 100 ng/m of MBD:: SAHRP protein . to
[0143] t he cMicleculgs pemprising puMBI gepfilears paterably E&%Wﬁ%re@a oral or

parentcl?%l %%%EE%E&?%H? ﬂﬁtrr:%} iil?lgtea & PR So8X B! infrhrterial (1A),

ts o IS experinent are shown in

intraperftompat @PR IntrfnfissalpSANVD) imtrieaydial, sibcRg@eowr(BL) infrgthorage,

L
1P, IM, 4 IEPRBhinisGhation i be By b3RS ot idbdonMrhiniktagen Parlxi de
. 412 293 + low (1% _serum (9) 293

el
®

'chs ,aérgp:gm@npg g}ayj@fg}y_,bol% intwgien, E’agg Em&';/lntable device, such as

" an implantable minipump (e.g. , osmotic or mechanical minipump) or slow release implant.
The MBD i)épﬁde may also be delivered in a slow release formulation adapted for IV, IP, IM,
ID or SC administration. Inhaied MBD peptide is preferably delivered in discrete doses (e.g.,
via a metered dose inhaler adapted for protein delivery). Administration ofa molecule
comprising aMBD peptidé via the transdermal route may be continuous or pulsatile.
Administration of MBD peptides may also occur orally.

[0144] For parenteral administration, compositions comprising a MBD peptide may
bé in dry powder, semi-solid or liquid formulations. For parenteral administration by routes
other than inhalation, the composition comprising 2 MBD peptide is preferably administered
in 2 liquid formulation. Compositions comprising 2 MBD peptide formulation may contain
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Exanple 5 [0157]1 VI BD-nedi ated protein nobilization
into PC1l2 cells is stinulated by stressors used in
nodel s of PD. 6-011DA or MPP+ treatnent of PCl2 cells

glly stimulates uptake of MBD-nobil i
orsera5g| sh peroxi dase. PCl2 cells cultured ?%qﬁﬁ 06/043622

1640 + FBS were pretreated with MPTP or 6- OHDA.
add:ltmﬁlﬂtoaiﬁ@oﬁbfnts@&ag oS bafe Bdlkhﬁ&c&ﬁk;ll%@ni)mgﬁrmjdam S

measured i n nucl ear and Cq&ﬂ& asm c extracts.

oS o dadshe ot R GRERAT BAHRing o
[0145]CUIturAeco?.1|ﬁ§r$ Bribifs HINISD HeBridd 10 Witniniidrbdtey sibets at a

They con X efinental stressors routine %
dose ofiabeut 0.0016x pbmuft ﬁ@rmg(kg/dm apaye preferablyabot &:011ip phew 1

el | ul Kk VI t '
me/ke/ i, b .0 o P Cob AR 818 bbbl dbone ot o
aboutlrmg/&g/ﬂ@yel effects on cellular uptake of MB])- tagged
(01461 | ot A% il Bo Bierapd Dhi0aS o S h gt 1 Sythpioms Of iscase
alleviat€® By {380t %ﬁﬂd@%@@él%&ﬁ@&e@dél%ea% HighduRihe lsymgmai(s)

stress) and percoddase activity was neasured 20

will va:m ﬂenea@nafm the raiifivlar eiseate and theigdividust patient.
10147 VB g es o] %t?eg ea%i(i% Qféo?%vﬁfﬁ drlee @ygg{ﬂ ntzfnt’tﬂgmvs\}éﬁ]mg?agon may

D"U

 experichecillyiatibihf dnyarf ﬂﬁﬁnﬁi&ﬁs nijlzhnir)hsaaee for 2 hours,

.followed by the indicated stress treatnent (heat

~shock at 42 degrees [ f 60 m nutes or 200 uM
Cobalt Chloride for ggbm%%gto si mul ate anoxi a) .

B qeake was neasured at the end of the stress
xamplerleat nent The results are shown in Table 6 bel ow (p '
[0148] V alu eE[EKQQ%cﬁEﬁ‘ célElingd anaes4t t@mioh eclClus bbtamudtﬂmuthe National

CancergrOMh faCtgq%eégeﬁéﬁg@lch% gr oup; onlé 10%
fetal b"ﬁ&l&%ﬁ“@@% Frf Upt b SGo by Borse i IJ5’0 01) :

HRP) chigATatSHE0K varibGRS A-EPRBAMB DbrentidAooBplRX sk e@qu &5
descnb%@/s‘? P 7255 CRA b6 NS48, D60 6Bt Shnfae VALY
(KKGFYKKKQCRPSKGRKRGFCWNGRK) and MBD21

(KK GFYKKKQCRPSKGRKRGFCWAVDKYG) peptides and SA-HRP. Nuclear and
cytoplasmic localization of these proteins was also determined in each case. The results of
this survey are summarized in Table 2. They show that the rate of MBD-mediated uptake is
highly variable across cell lines. In order to establish the underlying molecular mechanism for
this variability, we cross-linked MBD21 peptide to the following cell surface markers at 4
degrees Celsius as previously described (Singh et al. J Biol Chem. 279 (1):477-87 [2004]):
transferrin receptor 1, caveolin 1, PCNA, mtegrms alphav, 2, 5 and 6, mtegnns beta 1,3 and
5. Significant correlations (positive or negative) between crosshnkmg rates and the
previously measured rates of MBD-mediated SA-HRP uptake were observed in the case of
transferrin receptor 1, caveolin 1, integrins beta 3, beta 5 and alpha v. Based on the strength
of these correlations, it was possible to derive crude predictive formulae for MBD-mediated
uptake based on the rate of cross-linking to surface markers. Such predictive formulas could
form the basis for édiagnostic-procedure to select appropriate targets for MBD-based

therapies.
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+ | GF-1 25.29+0.57 (p=0.013) COBALT (ANOXIA) + EGF
25.59+1. 02 (p=0.008) Exanple 7 [0159] Conbi nati ons of
stressors can have novel effects on cellul ar uptake
wohodyBBEs1i agged proteins in MCF-7 cells and ca@CTes2006/043622
modul ated by IGF-L MCF-7 cells were grown in 1% serum
(nutritional stress) and ercoddase activity was

rreasu[‘(?g 20 mi nutes aft &k ti on of 100 ng/ m of
Coll LR, o PRl Rl Byl 1o CPMBISST] MBS [IRAS | MBD21
SeSsE-nea— P LETTERLENTS W th grow n
Ealc ors .I GF I or EC§F (100 nteglgp' Wefs f Ol o ROUI Ruc. (ng) |
SK0v-%" | 0", Reinds Kdedolitinomn €0 S €SFg | Feag PNt <4.0LAt  <0.04
OVCAB3 [, “mﬁ‘m&é%&a‘s&&m STUS| 10T, hU M RE| €S b4 PO0 M
HOPYZ [ InL ggﬁ"‘é&,tﬁf OBETUL €S IDTSI T AT aoKi a) -1.6
NCI- 2 :\ 8 uLu'FF qé"n'm%?ﬁ TE ©end é)g T neL ressy s 0.9
K565, CRLen L Lokt > & € bllUV\gG n Taple 7 Defow (i
CCRF—;’?p teS—SNM ukl erattTveto lll§6 ..Uﬂ[é_@ WI [f}pu[ 0.1
OVCAﬁ-;SZ AR oo X et dbllz.lﬂ oup __nl Yy 1.3 1.5
786-Gy OL | | Rendl Adch S TABLE TSecpr AT
COLOZIAL o Ascrict o HRP T NN
DU-Ua Al o odiv P;osiga;&.(_:m'pmqnaﬂ 9 L \Eﬁ’ Ul) 33
SW-62hnt/ nE = 8.3 | 2.3
WIDB 1 b4 SIGR T B2 1.0
HS 913T | ~ ; . 2.1 1.8
KMi2 hu Adenocarcinoma ‘3.6 1.0 A 0.7
- OVCAR-8 bu Adepocarcinoma 3.9 5.0 6.1 13.1
HCT-15 hu Colon Adenocarcinoma 4.0 0.8 2.7 0.7
TK-10 hu Renal Carcinoma 4.9 1.3 5.0 2.2
U0-31 - hu Renal Carcinoma ' 4.6 1.0 1.3 3.3
HCC 2998 hm Adenocarcinoma 4.6 3.7 2.1 2.4
NHI- .
“H322M - -| hu Lung Bronchi Alveolar Carcinoma 5.2 50 | 60 . 83
) hu Recto-Sigmoid Colon
HT-29 Adenocarcinoma 61| . 7.7 3.5 9.5
‘| RPMI 8226 Lymph Levkemia - 6.5 0.0 3.6 0.0
HS-578T hu Ductal Carcinoma 6.8 2.3 2.8 2.3 |
IGR-OV1 hu R Ovary Cysto Adenocarcinoma 7.0 2.6 1.9 1.0
- hu Lymph Node Infil. Ductal '
BT-549 Carcinoma _ : 7.2 2.1 4.8 3.3
EXKVX ' buLung Adenocarcinoma ‘ 7.2 4.2 7.7 7.3
CAXI-1 hu Renal Adenocarcinoma 7.4 1.81 2.8 1.0
Yewis :
Lung hu Lung Carcinoma 8.6 7.2 6.4 3.4
435 Breast adenocarcinoina 8.6 2.7 6.1 1.3
NCI-H522 hu Lung Adnocarcinoma 9.1 3.1 5.1 L7
A549 - _hu Lung Adenocarcinoma 9.6 3.5 4.4 1.3
ACHN - hu Renal Carcinoma ' 9.6 2.9 8.0 3.1
231 Breast adenocarcinoma 9.6 26 34 1.1
OVCAR~4 hu Adenocarcinoma 9.9 2.7 6.1 1.3
SN12C’ ~ hu Renal Carcinoma 10.6 3.5 6.7 6.4
NCI-H23 hu Lung Adenocarcinoma 10.8 6.6 3.0 8.7
MX-1 hm Breast Marmmary Carcinoma 10.8 3.1 8.5 38
AT704 T Renal Adenocarcinoma 10.9 1.8 4.5 1.2
COLON 26 Carcinoma 11.3 2.3 8.9 2.2
HOP 62 hu Lang Adenocarcinoma 12.0 | - 0.9 4.1 - 0.2
LOVO hu Colon Adenocarcinoma 12.6 54 8.7 3.8
MOLT4 Lymph Leukemia 12.7 0.0 73 0.0
SHP-77 hu Lung Small Cell Carcinoma 12.8 5.9 6.6 2.7
HCT-116 hu Colon Carcinoma 14.1 44 124 9.5
HOP 18 hu Lung Large Cell 16.6 8.1 10.3 3.1
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NONE 22.830. 73 (p=0.030) COBALT (ANOXEA) + |G+
20. 711. 01 (p=0.048) COBALT (ANOXR) + EG- 23.910.72
Exanpl e 8 [0160] Pepti de Bi 0o- KG- bi nds shRNA: Bi o- KG-
widRlbifgsipas synthesi zed by Genemed Synthesis,pdri6e0cidss2z
S. San Francisco, CA) as a 40-ner containing ani VIBD
sequence and an RNA-hairpin binding domain fromthe
A278¢ t er mi_nlusOvefy Adeotasincophage! | adhtia N BBot ei n7.5 1.0
PCBi 0{KGF: (i Isttedtardniomb  bi ot | n) 232 | KGFS.YKK K@E2 RPS RKER)
SRKRGI FCW AQT RRiemiR AEK QAQ VKA.A| .. ¢O¢C" t ed.fnnus)00
. CHA[0161] An_mdibfodesdgmned to Sil eate the7humansbecl i n2.l
PANGEN¢ WaFaiesicgnesd Capimbmc| ude azhél rpi nogequense -~ 22
MCED! | €S pOonBledthdtdedkdidmiut R bpx 04.7 bactiesi ophage| | anbgig
A498RNA (t he thireshl Ogcihoaaget f ol t bes Bi o1X@&F. peps.s de) andj
NCI-H486 | aMHulLuhSiGired SiNGardidd@a S | ENCBETM S| RBUN 116 58
ccrRFD162] Construction Kit (Anmbj on) using conditions .
CEMpeci fi ed Bympiigumaipuf act urer. 44he sedbence4bd |t he 2.0
DNA ol i gonucl eotide used for the kit transcription
Mediaw eacti on was: T7BECLt 5' ... AG741 G.BC ACA-ATC AAIR
‘ AAC TFT' TTC AGI_TAT TGA TIG TGC CAA ACT CCTGICIC
[ HEK 23 [0163] As akileetor control f@#2{n e0¥h condésmatishl
- of siRNA efficacy, the follow ng oligonucl eofi des
Exam- e designed for cloning into the pGSU6 vect or
P%%m ThEcoRl) BECF: 5'... GAT COG CAG TTT GGC ACA ATC
[0149] AAT ABSEvehGAdiHsdAfTrs SATurideAell ifkesTGh: MIBD Algh-uplake lafid one MBD

TOG AAG ..., 3' BECR & TCC CAG.TI
low-upigpling e At TR e ﬁe%%&%r %@%@%@%&]&“@f
the leuliEa GE) were RlectddIfboRbayandpiar excess amounts of

Bi 0- KG-"(ranging from63 pg to 2 ug per well; simlar

results were obtained agcross this range) were :

attached to a N -NTA pl I{“*@I(,Eé agen I'nc., Carl sbad,

N for—thour and b BREROUPYaKE, 9t Wi th :ﬁﬁﬁk&“
TISS‘E'ggrees Cin the refrigerator, and washe %Wt

PBS, e and 118 buffersPQLr-g\v-\ ar T OrT{ons Wer gy agged in

20 GO el ot oomE a0 arure | e bka L ch

wit B8 buffer IR bovrb%gf' ,ggent (Ri-begr ol A
Qla}@qnﬁyﬂi on Reagent and; from Mil : T
| nviQ¥eshen) was|added PYGMR8nel | s i ncubafQNCAR-S

m nBresst _and  fluor esceM@Fvas read lon a f1Hd8r5d8Eent

pl htwkemdader. The resCRF-LEMI i sted in Tabl 8582 (each

nunber is a mean of eight readings): TABLE 8 ng
[0150] sh RI\IATgteaE RIV@J \L&rasF\)llsglg er&eu%&gl:sltalﬂggrﬁ%[\?ﬂ %%riﬁcation protocols
(Nucleospin RNA II). The RNA was quantified by photometrical measurement and the
integrity checked by the Bioaralyzer 2100 system (Agilent Technologies, Palo Alto, CA).

Based on electropherogram profiles, the peak areas of 288 and 185 RNA were determined

D &

o

and the ratio of 285/18S was calculated. In all samples this value was greater than 1.5,
indicating qualitative integrity of the RNAs. 1 ug total RNA. was used for linear amplification
(PIQORTM Instruction Manual). Amplified RNA (aRNAs) were subsequently checked with
the Bioanalyzer 2100 system. Samples yielded in every case >20 pg aRNA and showed a
Gaussian-like distribution of the aRNA transcript lengths as expected (average transcript

_ length 1.5 kB). This indicates successful amplification of the total RNA samples and good
quality of the obtained aRNAs. All aRNAs were used for fluorescent labe] in PIQOR™
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88 81819 + 24656 44 4205312769 22 119243650 11
60162977 5.5 2058781 2.7 853 +600 [0165] The Bi o- KGF
pepti de binds the si ERNA contai ning the | ainbda nutR
whasorpsdz1l oop. Exanple 9. Sequences of therapeau‘m2006l043622
1VI BD peptides. [0166] Therapeutic peptides

e e

uences ‘known to
GmbH, 8pliga(Gairany) bDWehﬁmbmaymrmdwgom &memmtané svaliigtion

: either the N or, C i nu
were cagisd QBHASITOVIRBSY SF%“S\%?F%@ ?{Lﬂf’ 5”}53?% -Oebel, 5.,
HaussmRGPH Hoviised . i2vod mﬁeﬁés@)geneea@%@s@@ pﬁiﬁﬂlﬁg nﬁ$wiils' 8%3 cells

pept i de sequences were selected to. tar % ,
exposediip aquegus extoatisefiagarety chdqen@arg@g STReys 2 57@@?% } Samples were

abte R iR AR e i pmitidebrdi iy

Gezmanszjn angeiferipli€edd ANt dor wiidaticni experiments wersahele! and hybri

Al by fege HefepoRREEL I A RSEC PRB gy B TRl and

hybndmﬁﬁ&ﬁ?rﬁ@éﬂukés Ak reroparfopapd mwehé\mmmmf s
bi ot n. Nuclear upt ake of strept gldln gcgg 2
instructiget adicomply fothe sttt JRES3 § (Eeleny)

T
subjecteE Tr-GRIMEh hyCKGRaKK Qurp skymidrtoodrigm- The amays are designed to

query ge%}:%g% L @M@%ﬁ%ﬁ%@g c!ggger SThese include 110
transcription factors, 153 extracellular matrix-related, 207 enzymes, 120 cell-cycle-related,
171 ligands/surface markers, and 368 signal transduction genes. Equal amounts of aBRNA
from the 12 respective cell lines were pooled and served as a reference against which each of
‘the individual cell lines were hybridized. |

[0151] Correlation enalysis was carried out to identify those genes. that might be
implicated in the cellular physiological state most permissive for MBD-mechated uptake.
Briefly, genes were sorted based on the fold change in expression (up or down) when
pairwise comparison of the selected high and low MBD—medJated uptake lines was performed
by tissue. Based on an average of these -fold changes across all pairs, approximately the top
(up-regulated) and bottom (down-regulated) 3% of the gene list was selected for further

~ analysis. The functional distribution of genes in these two groups is highly non-random, as
shown in Table 4.

TABLE 4
% | _HIGH vs LOW MBD UPTAKE
- ARRAY | UP-REG DN-REG
GENE CATEGORY (n=1129) , (=32)
(v=32)

TRANSCRIPTION FACTORS 9.7 40.6 0
INTRACELLULAR PROTEINS 183 25.0 0
SIGNAT, TRANSDUCTION (D) 32.6 9.4 0
CELL-CYCLE, DNA REPAIR 10.6 0 0
ECM-RELATED 13.6 3.1 68.3
SURFACE MARKERS / LIGANDS | _15.2 9.4 312
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NFKB  KKG-YKKKQCRPSKGRKRG-Cl VAPVORKRQKI NLP
KKGFYKKKQCRPSKGRKRGFCWAAL DWEW. QT
KKGFYKKKQCRPSKGRI CRGFCWAVAEYARVKRK

Wélé@b%PSKGRKRG:C\/VAVDKYG NEMO CSK  MAN p GTbAosi043622

PSKGRKRG-CVWWATGVYVKMPPTEP
KKGFYKKKQCRPSKGRKRGFCWAHSD( pY) MNMIPRRP

[0152] KKGF YR GGRRETRI RGBT R GAlRGHAIMistribution of up- and down-

KKGFYKKKQORPSKGRK
regulatsd R RPSKR R R PSR s and other seles

3 {
intrace W%&E TS W %ﬁé&ﬁ%ﬁ%ﬁ% QK8 cdtkdlation of

é@f@sﬁd@@mmm@me@mmmmlaﬂémiown—regulated

e

_ GDFISQSRGM'QE’;H OISHRR, BAGEM, PSBOIRSMBH0,celUN\ILBHR, HSPAJA, HSPAS,

N A T Tl R A

PTPN3CORBMIHGIAS8, TCFLS5, CEBPB, IL6R and ABCP2. It is remarkable that at least

" one thifd of these genes have been previously associated with cellular responses to stress (e.g.

~ GDF15, ATF3, HSPF3, PSMBY, PSMBI10, c-JUN, JUN-B, HSPA1A, HSPA6, NFKB2,
IRF1). Down-regulated genes include CTGF, LAMA4, LAMB3, 1L6, IL1B, UPA, MMP2,

7 LO)C SPARC, FBN1, LUM, PAT1, TGFB2, URB, TSP1, CSPG2, DCN, ITGAS, TKT,
CAVI1,CAV2, COLlAl' COLA4AL, COL4A2, COLS5A1 , COL5A2, COL6A2, COLGAB,

COL7AL, COL8A1, and IL7R. |

[0153] The patterns of up- or down—regulatlon of the following genes (shown in Table

5) serve as illustrations. Table 3 shows the fold expression difference in pairwise

COmMparisons.
_ TABLE 5
GENE Prostate Colon Lung Kidney Breast
GDF-15 104.0 83 15.0 17.7 28
IRF1 72 7.3 1.1 3.2 1.3
HSP1Al 24 1.3 3.8 3.7 10.1
JUNB 9.0 0.9 6.1 3.2 10.0
TGFB2 0.24 0.85 0.08 0.71 0.07
1.6 1.05 - 0.67 0.26 0.21 (.04
SPARC ~9.67 0.67 - 0.02 0.23 0.00
Example 3 : _ :
[0154] Low-uptake lines HCT-15, HOP-62, Hs578T, K562 and U031 were heat-

shocked at 42 degrees for 1 hour. HSP70 was induced by this treatment (Figure 1C). Uptake
of MBD-tagged peroxidase was measured in extracts from these cells (red bars, right) and
from control cells at 37 degrees. Significantly higher uptake was seen in all cell lines upon

" heat shock, and this uptake was not due to increased permeabﬂlty of cells as SAHRP control
sample uptake was undetectable in all cases. Cells were grown in RPMI 1640 media
+10%FBS+10 pm ferrous chioride until 85-90% confluency. They were trypsinized and
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measured at 96 hours using XTT assay according to the

manuf acturer's instructions. Al neasurenents were

made in triplicate or quadruplicate. Figure 23 shows
wbheo7iesit s obtai ned when 25 ug/ M of each peptrideoosnsze2z

was added. Results are expressed in terns of cell

remove $800 e bl LR B D 5 R ch 17 AR o
incubatdt A de%ﬂée@@eﬁiﬂk Far' e hbet Keprawsee deb of {DEER1PEPHgess

were added at 24 and 48 hours of culture and results

- Celsius for agph enlhins. Themihulpfeachpentide pomplsx was adglesfore e (in
duplicafR} SR Hbfith b Qkida%t 57 aege&tt&a&hy FRP0Snihisd, r&ﬁér' BN Sinufdk) the media-

asurenents made 1 n triplicate or
was renspwad fropl the §Ia&:s aEd @ercellﬁwmmed with ﬂﬂi’ﬁﬂSt;ﬂuaal% &M eckum

twice. RidEsSueet e v SRS R R R a Rl Lind FOY bRl fing
the ELIsmﬁimd@al W@&mﬁ&s& 2The| d2lt 6%&@5 whe wreparedRicgording to

there is denpnstrable s nerSPY ept| PEP- 3
protocowpmﬂﬁf‘dmth themarleat gxbragtionki th A%, ecledh piad 1B. -

They shﬁ’ﬁ%ga} \é;&ﬁg@%@@&e es ?rta&%ffm&ﬂiotbﬂfz@d sg ilg_ns ver e

e 10 above. Exanple

ExamplL,QNO]AS shown in Figure 26 additive effects can be
shown for selected therapeutic peptides with sone

[0155] chenotRE2$Dheliular ua’grkn pE MRRN: SRR i stimanleddd byrpristtieatinent

. breast cancer ce Pept | wer e added..
with strGRsGiR DertGaRE RGN T TR A TP AL AdyaPe Pp1g0 mefml of
MBD::SHHRP biotdid) theeek caltde ehedivinll ok derebsad i;i Ex&iipleur eAll
_ condi ti otns were as - de?crl bed f Exa 10 above. -
pretreatipenisyiers fon 20 bars exeepblof SETBI Sof éﬁlrp thisFxperpent are
shown ift Bidufe ¥€r Sus normal cells. [O0171]Effects of peptides

were conpared using primary 1-TMEC cells versus MCF-7

[0156] br eastampieKey: (d;b:]lﬂ’.’-}scmtrob@) r283 ¥ 30ggfrak BYF-@@)298. ¢ &P M D-
siucose {745 HOGHIATIG GBI ERIRE. | e B} 9RO Gt
* chloride@) 298 ad@@dﬁdﬂ@ﬂmg&ﬁ o&uﬂ”(@)!\ﬁ@ﬂ -lg}o‘ﬁaﬂl"/@ sﬂ::ﬂllubél) @95 + 30 nM
2007 11 043622 Table 10: Selective
thapﬁgaé%éigggg? ]&ST‘{LHE%QB@UU c neptides on cancer cells.
- PEPTI DE ADDED BREAST LEUKEM A HVEC MCF-7 TV- CELLS
CCRF- CEM NO PEPI TDE '

Example 5

- [0157] | MBD-mediated protein moBilization into PC12 cells is stimulated by stressors
used in models of PD. 6-OHDA or MPP+ treatment of PC12 cells dramatically stimulates
uptake of MBD-mobilized horseradish peroxidase, PC12 cells cultured in RPMI 1640 + FBS
were pretreated with MPTP or 6-OHDA. Uptaké of exogenously added MBD::SAHRP
(100ng/ml) was measured in nuclear and cytoplasmic extracts 20 minutes after addition of the
protein to the cell culture medium. The results are shown in Figure 22, They conﬁnﬁ that
experimental siressors routinely used in experimental models of PD -also stimulate cellular

“uptake of MBD-{agged proteins in PC12 cells.

Example 6
-J0158] - Combinations of stressors can have novel effects on cellular uptake of MBD-
tagged proteins in HEK293 cells and can be modulated by IGF-I. HEK293 cells were grown.
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Plate 1 Plate 2 100.018.0 100.0+5.2 MED9 CONTROL
100. 0111. 4 100.014.4 100.015.4

84.1+4. 7** 90. 9+5. 1*

PEP-1 90.9+44.5
106. 4+5. 5 89. 514. 2*

PEP-2 96 123

W§§D(§E§658£*94 116. 8 103. 8+4. 3 89. 815. 4* PEP-3 19(,5r[8§2%06%43622

91. 3+2. 1*

102. 1+22 89. 417. 9*

in 1% serum (mutritional stress) and peroxidase activity was measured 20 minuies after
addition of 100 ng/ml of MBD::SAHRP-protein to the cell culture medium, as described in
Example 1. All pretreatments with growth factors IGF-I or EGF (100 ng/mi) were for 2
hours, followed by the indicated stress treatment (heat shock at 42 degrees Celsius for 60 _
minutes or 200 uM Cobalt Chloride for 60 minutes to simulate anoxia). Uptake was measured

at the end of the stress treatment. The results are shown in Table 6 below (p values shown are

relative to the control without growth factor treatment in each group; only significant p values

are shown):
. TABLE 6
Secondary Stressor Growth Factor Uptake of MBD::SAHRP (ng)
NONE ~ NONE 30.1021.22
" HEAT SHOCK “NONE 4.7120.80 (p<0.01)
HEAT SHOCK FIGRL - 3 540,54 (p=0.023)
HEAT SHOCK TEGE 6.00£0.56
COBALT (ANOXIA) NONE 2091122
COBALT (ANOXIA) FIGFI 55.20x0.57 (p=0.013)
COBALT (ANOXIA) FEGF 35 505102 (p=0.008) _
Example 7 _
[0159] Combinations of stressors can have novel effects on cellular uptake of MBD-

tagged proteins in MCF-7 cells and can be modulated by IGF-1. MCF-7 cells were grown in

1% serum (nutritional stress) and peroxidase activity was measured 20 minutes after addition
of 100 ng/ml of MBD::SAHRP protein to the cell culture medium, as described in Example
1. All pretreatments with growth factors IGF-I or EGF (100 ng/mI) were for 2 hours,
followed by the indicated stress treatment (heat shock at 42 degrees Celsius for 60 minutes or
200 uM Cobalt Chiloride for 60 minutes to simulate anoxia). Uptake was measured at the end
of the stress treatment. The results are shown in Table 7 below (p values shown are relative to

the control without growf:h factor treatment in each group; only signiﬁcant p values are

shown):
o TABLE 7
Second;axy Stressor - Growth Factor Uptake of MBD::SAHRP (ng)
NONE NONE 20.63:0.87
HEAT SHOCK. NONE 1.67x1.11 (p<0.01)
HEAT SHOCK +IGF-I 1.10:0.21
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NFKB 93. 1+-5.6 75.913.0** 77.514.8** 100.32.1
100. 614.5 NEMO 92. 3+92 67.514.9" 73.514.0** 100.112.8
101.5114.4 CSK 94.418.8 73.4153** 79.916. 8**

woQBokdkip 94.54. 1 NFCSK 104. 417.4 78. 4+6. 2** pCT/US2006/043622
89.614. 3* NFNEMO 109. 4+8.5 77.814.0** 96. 714. 2

HEAT SHOCK. +EGF 2.11+1.50
COBALT (ANOXIA) NONE 22.83#0.73 (p=0.030)
COBALT (ANOXIA) + IGF-1 20.71£1.01 (p=0.048)

- COBALT (ANOXIA) ' + EGF © 2391072
Example 8
[0160] Peptide Bio-K.GF binds shRNA: Bio-KGF peptide was synthesized by

Genemed Syathesis, Inc. (S San Francisco, CA)asa 40-mer containing an MBD sequence
and an RNA-haupm bmdmg domain from the N—tenmnus of bacteriophage lambda N
protein:

Bio-KGF:; (“N”-terminal b1otm) . KGF YKK. KQC RPS KGR KRG FCW AQT R_RR ERR
AEK QAQ WKA A.. . (“C” terminus) - |
[0161} An shRNA designed to silence the human beclin gene was deSIgued to include
a hairpin sequence corresponding to the NutR box of bacteriophage lambda mRNA (the
binding tz;rget for the Bio-KGF peptide) and was amplified using the SilencerTM siRNA

~ [0162] "Construction Kit (Ambion) using conditions speciﬁed by the manufacturer.
The sequence of the DNA oligonucleotide used for the kit transcription reaction was:

T7BECR: 5°... AGTTT GGC lACA ATC AAT AAC TTTTTC AGT TAT TGA TTG TGC
CAA ACT CCTGICTC ... 3° : -

.. [0163] ‘- As a vector control for in vive confirmation of siRNA efficacy, the fbllowing
oligonuéleoﬁdes were designed for cloniﬁg into the pGSUG6 vector (BamHI-EcoRT)

BECF: 5°... GAT CGG CAG TTT GGC ACA ATC AAT AAC TGAAAA AGT TAT TGA
TTG TGC CAA ACT GTT TTT TGG AAG ... 3’

BECR: 5°... AAT TCT TCC AAA AAA CAG TTT GGC ACA ATC AAT AACTTTTTC
AGT TAT TGA TTG TGC CAA ACT GCG ... 3’ B

[0164] Various molar excess amounts of Bio-KGF (ranging from 63 pg to 2 ug per
well; similar results were obtained across this range) were attached to a Ni-NTA plate
(Qiagen Inc., Carlsbad, CA) for 1hour and blocked overnight with 3% BSA. at 4 degrees Cin
the refrigerator, and washed with PBS/Tween and TE buffers. RNA dilutions were added in
TE buffer, incubated for 30 min on shaker, then for 30 min on bench at room teﬁnperature.
After one wash with TE buffer, Ribogreen reagent (Ribogreen RNA Quantitation Reagent
and Kit from Molecular Probes/ Invitrogen) was added to the wells, incubated 5 minutes, and
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MOHSBP1 113.216.1 78.616.3" 92.7+3.6 MBHSBP2

96.5+2.8 65.514.6" 87.8+5. 0* p< .05 p<0.01 Exanple

15. [0172]In order to test the hypothesis that cancer

w68hd7nsedie specifically susceptible to target §frusa006/043622

di sruption of censtitutively up-regul ated

stress-copi ng and anti-apoptoti c nechani sns,
fluoresdédhSPwkag88 6n ﬁé]ilbi‘edﬁ&tp&ltﬂedﬁj Theerdsitlio arenifstdst in Tablerfcfeach

t.he synt hes ansport or action of inflammtory
numberdﬁam@gpfglg&qg onse proteins, as well as

ol ecul egappugl ved in anti-apoptotic actions wthin

T 1 S The sequences of
%Shlﬁéfp?tﬁgctﬁ%ig ;dlgsgp ﬁeb re synt hesi zed by

o T;‘.‘:d”ﬁ"ﬁiﬁﬁd-m i Wtﬁ:rm nal biotin, and
b table—11A—Pepti de sequences (all
: n&%. des hd\lzg"&- 3058 n pal—biotin). For each peptide,
tHd core MRDOOAGF3977s shown in lbol df ace type. PEPTIDE
SEQUENCE ._AMQMMBLQREMQ:IAHIVSNS CSK 34
| CRIGF YKKKQERPBIRGRIOORGECWAVAEYARVOKRK NFKB 34
| CKGFYI CKKQCRPSKGRKRGFCWAPVQRI CRQKLMP NEMD 34

[0165] The Bio-KGF peptide binds the shRNA containing the lambda nutR haJIpm
loop.

Example 9. Sequences of therapeutic MBD pephdes

[0166] Therapeutic peptides incorporating the MBD motif can be created by making

fusions of peptide sequences known to have appropriate intracellular biological activities
with either the N- or C-terminus of the core MBD sequence. The following table (Table 9)
lists peptides used in this study. Based on prior studies, peptide sequences were selected to
target up-regulaied stress proteins (such as hsp70) in cancer, as well as MDM2 interactions
with P53, inflammation (NF-kappa-B, NEMO, CSK), and previously characterized cancer-
.specific targets such as survivin and bel-2.

Table 9. Amjno acid sequences of therapeutic MBD peptides used in this study. MBD

sequence is highlighted. All peptides have N-terminal biotin. Nuclear uptake of streptavidin-
horseradish peroxidase into HEK293 cells was confirmed for every peptide.

PEPTIDE AMINO ACID SEQUENCE
PNC-28 ETFSDLWKLLKXWKMRRNQFWVEVQRG
PEP-1 ETFSDLWKLLKKGFYKKKQCRPSKGRKRGFCW
PEP-2 ETESDVWKLLKKGFYKKKQCRPSKGRKRGFCW
PEP-3 ETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
NFKB KKGFYKKKQCRPSKGRKRGFCWAPVQRKRQKILMP
NEMO KKGFYEKKQCRPSKGRKRGFCWAAI DWSWLQT
CSK KXGFYKKKQCRPSKGRKRGFCWAVAEYARVQKRK
MAN LKILLLRKQCRPSKGRKRGFCWAVDKYG
CTLA4 KXGFYKKKQCRPSKGRKRGFCWATGVYVKMPPTEP
. L CD28 KKGFYKKKQCRPSKGRKRGFCWAHSD(pY)MNMTPRRP
| PKCI KKGFYKKKQCRPSKGRKRGFCWRFARKGATRQKNV -
VIVIT KKGFYXKKQCRPSKGRKRGFCWGPHPVIVITGPHE
NFCSK KX GFYKKKQCRPSKGRKRGFCWAEYARVQRKRQKLMP
NENEMO KKGFYKKKQCRPSKGRKRGFCWALDWSWLQRKRQKIM
M9HSBP1 KKGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKNIADL
| MOHSBP2 KKGFYKKKQCRPSKGRKRGFCWAVQTLLQQMOQDKFQTMSDQI
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KKGFYKKKQCRPSKGRKRGFCWAALDWEW.OT NFCSK 37
EXGFYKI CKQCRPSKGRKRGFCWAEYARVORI CROKLMP NFNEMO 37
- KKGFYKKKQCRPSKGRERGFCWALDWEWL.ORKRQKLM VI VI T 35
w8697 lobdsGKKQCRPSKGRKRG-Cl VGPHPVI VI TGPl EE PCT/US2006/643622
ANTI - HEAT- SHOCK MECHANI SM5 MBI | SBP1 42
KKGFYKI CKQCRPSKGRI CRGFCI VAREDDMSSRI DDLEKNI ADL
MDETSBP2 42
ExamplkGBHRER ot rrsrarisbreddehreptiies cnpeibiiebiHispiguitured breast cancer

eells, ANTI - APOPTOTI C (PRO-SURVI VAL) MECHANI SM S PEP2 32
LS ETESDVWVI CLI KKGFYI CKKQCRPSKGRI CRGFCW PEP3 32
[0167] ETTSHephsivet s GKROBRPEKERIGREE e andgeralis of gytotoxicity

measureéléﬂl::) 58( L(?UKI‘SK %msg §Wa§s§% a%%%o%mes instructions. All
measurements were made in triplicate or quadruplicate. Figure 23 shows the results obtained
when 25 ug/ml of each peptide was added. Results are expressed in terms of cell viability
relative to MBD9 peptide control. -

Example 11. Effects of exogenously added peptides on cell viability of cultured leukemia
cells. ‘ '

[0168]  Peptides were added at 24 and 48 hours of culture and results of cytotoxicity
measured at 96 hours ushg XTT assay according to the ménufacmrer’s instructions. All
measurements were made in triplicate or quadruplicate. Figure 24 shows the results obtained
when 25 ug/ml of each peptide was added. Results are expressed in terms of cell viability
relative to no peptide control. o S

Example 12. ‘
[0169] ~ As shown in Figure 25, there is demonstrable synergy of peptide PEP-3 with
nutritional stress on MCF-7 breast cancer celis. PEP-3 was added at 25 ug/ml. Culture

conditions were as described for Example 10 above. '

Example 13.

[0170} As shown in Figure 26 additive effects can be shown for selected therapeutic
- peptides with some chemotherapeutic agents such as paclitaxe! in MCF-7 breast cancer cells.
~ Peptides were added at 25 ug/ml. Tamoxifen (1 mM; TA_M) or pacﬁtaxel (0.1 ug/ml; TAX)

. were added simultaneously. Culture conditions were as described for Example 10 above.

Example 14. Selective action of peptides on cancer cells versus normal cells.

[0171] Effects of peptides were compared using primary HMEC cells versus MCF-7
breast cancer cells or primary isolated CD4+ T-cells versus the CCRF-CEM leukemia line.
All cells are human. Resulis of 48 hour cytotoxicity using 6.25 ug.ml added peptide are

shown in Table 10 below:
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WD 2007/ 0-56511PCT11152006/ 043622 NMDOKB3 33
-KKGFY1CKKQCRPSKGRKRGFCWPYTLLRRYGRD MBDP85 28
EYREI DKRGFYKKKQCRPSKGRKRGFCW . MDOKSH 31
wBsF 85 HCQCRPSKGRI CRGFCVWKPLYWDLYE MIALB3 38 per/Us2006/043622
: HDRKEFAKFEEERARAKKGFYKKKQCRPSKGRKRGFCW -
[0173] MBD-t agged peptides targeting stress-coping and
Table 20rt Selapivp icotoxivityafibsrapemic waptides by cipdepgellsat ed i n
PEPTIRBERX NI bit sel ecBRRASTCYt OXI Ci ty [t 0 CanCEUKEMIA S
____without affectiHMEG heir ndMaFed cel | |courmt@iipar t SCCRF-CEM
NO PERPHYE | des ghown t o have RBatst  ongPlety® ot oxil@0.E8pect @00.05.2
MBDY CONTROL ool | 10001kt 1088844 b\ Ae0DB.bilint er part s lincl ude
PEP2 a90-98E0n 84l Teh ] + 80981 4 he NARBS-S P53 89.524.2%

cal L SBI323 1, 8681565 1 | 94 156 > 9.855 4%
i TP R3S 0L 01 3 13 e P
e B 75 05 5% P95 G-Ee J-h‘f*:"?th’b%iT.s‘
NEMO rfam U’Il; o7 bl p Anﬂ}§9w ”7?5:&4 *;— ES | g T 10154144
CSK J.J.bb/tﬁ'l _IVP\- J.94_ag_ / 4§:5,3*:H 9{8‘3@9 dllul(}mg 94,5141
"NFCSK LEUKEM a [Cel ol 1S tE5%0e [ Ofo &Y B5OTOXT CI Yy e[ fects
NENEM®M t h t hesle VEb».& ed7. pep¥i JeSeaiaz L CRF- CEM
MSHSBRPI VI | - 8226 ansl2ddiL{T78kx6 8%l aldz,7=MCF- 7 and CCRF- CEM
M9HSBR/2I el d t hd nose6.8@isi 81.8A6*dat gv.860* { he strongkst
* p<0.05Ffqed0.Glcr oss-t he board (Table 12). In addition,
el evated |l evels of cytotndcity are observed V\,hen
Exampleulst i pl e peptides are conbi ned while keeping the
overall amount of peptide added const ant. Cytotndcity

101721 1y olerdenpriest Chrdivmanise tet cane s srempautcailrsusceptible to

t“"fg“"‘““""‘:‘g‘g‘c Shibn oF kL4l WSt e HAPARRH oiinf DA BRoRART | 1
hangsers, Mida-tageed Psy&deh esterdedigngd Reqnbxb@eﬂﬁy:sihe mﬂf&sﬂ transport or
action 0@ e Ao oAk Hob S bitlead s T Heng ShlsdbmroBad in
antl—apo'f)hﬁﬂe.cﬁ&;m witeif catic®r tdlt €ablé N1 A di@fs&hé-ﬂeﬁuenc@@bﬁ Smthddzed
IR TR R T R

punﬁedlﬂg\mll DE SEQUENCES 1 Anti- inflammat ory
RENLRI ALRYYKKKQCRPSKGRKRGFCW

' RESLRNLRGYYI CI CKQCRPSKGRI CRGFCW 2. MDOKSH

T b]. 1 ,“ vt N ._\ F e
. :re 5 'D - % Wﬂmﬂ b101:1n) For each peptide, the |
€ R ‘

Ve mViVdVdVda'a v plal/da w4 DfIﬂI\IV/\I \/\I\IT\I Vl:l\ll
_PEPTIDE | # A X oo coenar oy NCE
KGFYKKKOGRPSKGRI CRCPCV\AL YV\DLYEM
ANTI-INFEAWM A ORFMER CRANEHE\\AL YWAL YEM
CSK 34] KKGFYKKKQCRPSKGRKRGFCWAVAEYARVQKRK
NFKB 34 KKGFYKKKQCRPSKGRKRGFCWAPVQRKROKLMP
NEMO | 34 KKGFYKKKQCRPSKGRKRGFCWAALDWSWLQT
NFCSK | 37| KKGFYKKKQCRPSKGRKRGFCWAEYARVQRKRQKLMP
NFNEMO | 37| KKGFYKKKQCRPSKGRKRGFCWALDWSWLORKRQKIM
VIVIT | 35 KKGFYKKKQCRPSKGRKRGFCWGPHPVIVITGPHRE

ANTI-HEAT-SHOCK MECHANISMS
MOHSBP1| 42| KKGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKNIADL
MI9HSBP2 | 42| KKGFYKKKQCRPSKGRKRGFCWAVQTLLQQMOQDKFQTMSDQI

ANTI-APOPTOTIC (PRO-SURVIVAL) MECHANISMS
PEP2 32 ETFSDVWEKLLKKGFYKKKQCRPSKGRKRGFCW
PEP3 32 ETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
MSURVN | 37 AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDRER
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WO 2007/ 056511PC T/11S2006/ 043622 3. NFKB Kat;
YKKKQCRPSKGRI CRGFCWAPVOQRKRQKLMP | CKGFYKKK@RP

SKGRI CRGFCWAPVQRKRQ CLIMP

Wi BT KISKRORPSKGRKRGFCWAVQRKRQ CLVP 4. CSK - prTyps2006/043622
KGFYKI CKQCRPSKGRKRGFCWAVAEYARV(KRK e _
KGEY] CKKQCRPSKGRI CROFCWAVAL YARVOKRK

MDOKBY R%JKRKGFYWQEMWRKRGFCWPYTLLRRYGRD

MBDESSY@RMQ(RKGFYKI A , GFCW
MDONSEPFYEK i SKCRIITEFCWKPLYWDLYE

MT ARET VKEKC @msﬂmm 3 gmcocnrsmmcpcw

ARPFYRRK PSKGRI€ FRE
AKPFYKI CK@RPSKGRKRGFQ/\&SGLGEFU CLDREA ‘
~[0173]Al CPF B AR t-apoptotic mechanisms

PEYKK PSKGRI CR SGLGEFLL CLDAER
T e N ————

their ndkbﬁPEe‘ﬂl% m&smmg%%mm effect on cancer
AKPF PSKGRKRGF CWGSSGELGEFLAL DRE
cells bl}j‘d;@p"'; eRugtpatcnglude PIERE AGPBmnn PEP3, which target the

mmgﬁgg%%@ @I 5%@'& of interest, targeting

T BXEESibﬁ.dBRE&S tested are HS578T,

EE}@%E% N%r cytotoxicity

effects Wik @re¥e Wﬁwﬁmﬁm and MOLT-4. Overall, -
MCF—7@&??}%%&'§%§E> pirskataang) thrairongest effect across the

board ( F%%d YK CK Q@cﬁ%ﬁ"%@vﬁ Bi3gn multiple

pepttde? @&WMR@RWMMWWM

ot R R Cr RN S PR ERIGHAR 1 s abanced

by comMERYIpCh iRIQURPSH FRERGREWRRABRIMESRI DDLEKNI ADL
KGFYI CKKQURPSKORKRGFOWARI ADVBSRI DDLEI CNI ADL
KGFYKKKQCRPSKGRI CRGFCWAR! DANVSSRI DDLEKNLADL

1 UG B SN BERER BEC B AT > (el

Hollan: oyirherezirelppptdesoypences, and new

s ucncg@ﬁﬁ SRI DDLAKNI ADL KGFYKKKQCRP
1 %RI DOVBS *ADL
KGFYKI CKQORPSKGRKRGECWAR! DDVESRI DDLEKAI ADL -

Table 1{F R SRR PO BTG YSSERIRN AN Herminii were

biotinyldted: Y KKKQCRPSKGRKRGFCWARI DDVSSREDDL EKNI
KGR CKKOCRPSK GRKRGEQWARL_ DDVSSRI DDl EKN

YR QCRPIRE A DIAESOVENAESDLEKNI ADL VO
P 65] 1PCT/ US2006/ 043622
_ KGRYI KO PSKO?KRGFCV\AI DDI\/ISSRI DDLEKNI 9. PEP3

1. | ArETFSDI VKLILKR

[ K¢ :
toflammatory _RESLRNLRGYYKKKQCRPSKGRKRGFCW

2. | MDOKSH KKGF YKKKQCRPSKGRKRGFCWKPLYWDLYE
KKGFYKKKQCRPSKGRKRGFCWEKALYWDLYE
KGFYKKKQCRPSKGRKRGFCWKALYWDLYE
KGFYKKKQCRPSKGRKRGFCWKALYWDLYEM
KGFYKKKQCRPSKGRKRGFCWAALYWDLYEM
KGFYKKKQCRPSKGRKRGFCWALYWDLYEM
KGFYKKKQCRPSKGRKRGFCWALYWALYEM
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ETFSDI VKLLKGFYKI CKQCRPSKGRKRGFCW
ETFSDI. WKLLAKOT YKKKQCRPSKGRI CRGFCW
ETFSDI VWKLLI CKGFYKKKQCRPSKORKRG-CW

WE:?E@&S AKKGFY1 CKKQCRPSKGRKRGFCW
L KKGFYKKKQCRP SKGRKRGFCW

ETTSDI WALL
SDI AKLL
ETFSDAVKLL

-ETFSAI VKL LT

PCT/US2006/043622
KKGEY! CKKOCRRSKORKRCECW
NN N WAPVQRKRQKIMP
FHGE VQREKRQKLMP

ARCPTRKIICRORR SRRBIRSC WAV QRKRQKLMP

I\

CSK

KGFYKKKQCRPSKGRKRGFCWAVAEYARVQKRK.
KGFYKKKQCRPSKGRKRGFCWAVALYARVQKRK
VAEYARVQKRKGFYKKKQCRPSKGRKRGFCW
VALYARVQKRKGFYKKKQCRPSKGRKRGFCW

MSURV

AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWASGLGEFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWAGLGEFLKLDRER
AXPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDREA
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDRAR
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDAER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLARER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKADRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLALDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFAKLDRER
AKPFYKKKQCRPSKGREKRGFCWGSSGLGEALKIL.DRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGAFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLAEFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGAGEFLKLDRER

| INGAP

| KKGFYKKKQCRPSKGRKRGFCWAIGLHDPSHGTLPNG

KKGFYKKKQCRPSKGRKRGFCWAIGL}I!jPSHGTLPNGS .
KKGFYKKKQCRPSKGRKRGFCWAIGLHAPSHGTLPNGS

IGLHDPSHGTLPNGSKKGFYKKKQCRPSKGRKRGFCW
IGLHAPSHGTLPNGSKKGFYKKKQCRPSKGRKRGFCW
IGLHDPSHGTLPNGFYKKKQCRPSKGRKRGFCW

MBD9

KKGFYKKKQCRPSKGRKRGFCW
KGFYKKKQCRPSKGRKRGFCW

MSHSBP1

KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWAAIDDMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGECWARADDMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIADMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDAMSSRIDDLEKNIADL
KGFYKXKQCRPSKGRKRGFCWARIDDASSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDDMASRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDDMSARIDDLEKNIADL
KGFYEKKQCRPSKGRKRGFCWARIDDMSSRIDDLAKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEANIADL
KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKATADI,
KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKNIAD
KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKNIA
KGFYKKKQCRPSKGREKRGFCWARIDDMSSRIDDLEKNI
KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKN
KGFYKKKQCRPSKGRKRGFCWAIDDMSSRIDDLEKNIADL
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ETFADI WKLLKKGFYI CKKQCRPSKGRKRGFCW
ETASDI VWKL L KKGFYKKKQCRPSKGRI CRGFCW -
EAFSDI VKL LKKGFYKKKQCRP SKGRKRGFCW
wé\ ISk ddk CLLKKGFYI CKKQCRPSKGRKRGFCW  DE PCT/US2006/043622
| FSDI VKL L KKGFYKKKQCRPSKGRKRGFCW

EETESDI VKL |

GETFSDI WKL F
HETFSDI WKL IL

| (‘K(-‘.FVKKK(Y‘DDSKQDL(DCEHM '
, RGECWATDDMSSRIDDLEKNI

KKGFYKKK(IIRPSKGRKRGF(\A/

KETFSDI WKL

PEPIFSDI W ClLEAR
| ERBEPRWEHQUREBN BN ICRCREFK GRKRGFCW

ACEBAK GRKRGFCW

ETESDIWKLLAKGFYKKKQCRPSKGRKRGFCW
ETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
ETESDIWKLAKKGFYKKKQCRPSKGREKRGFCW-
BETFSDIWKALKKGFYKKKQCRPSKGRKRGFCW
ETESDIWALLKKGFYKKKQCRPSKGRKRGFCW
ETFSDIAKLLKKGFYKKKQCRPSKGRKRGFCW
ETESDAWKLLKKGFYKKKQCRPSKGRKRGFCW
ETFSAIWKLLKKGFYKKKQCRPSKGRKRGFCW
ETFADIWKLLKKGFYKKKQCRPSKGRKRGFCW
ETASDIWKLLKKGFYKKKQCRPSKGRKRGFCW
EAFSDIWKLILKKGFYKKKQCRPSKGRKRGFCW
ATFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
DETESDIWKLLKKGFYKKKQCRPSKGRKRGFCW
FETFSDIWKLLEKKGFYKKKQCRPSKGRKRGFCW
GETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
HETFSDIWKLLKK GFYKKKQCRPSKGRKRGFCW
IETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
KETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
LETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW

| METFSDIWKLLEKGFYKKKQCRPSKGRKRGFCW

NETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
PETFSDIWKLLKKXGFYKKKQCRPSKGRKRGFCW

‘| QETFSDIWKLLKK GFYKKKQCRPSKGRKRGFCW

RETFSDIWKLLEKGFYKKKQCRPSKGRKRGFCW
SETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
TETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
VETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW-
WETFSDIWKLLKKGFYKRKKQCRPSKGRKRGFCW
YETFSDIWKLLKK GFYKKKQCRPSKGRKRGFCW

10.

MOHSBP2 |

RGPy KKK QCRPSKGRERGFCWAVQTLLQQMQDKFQIMSDQI
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMSDQ
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMSD
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMS
KGFYKKKQCRPSKGRKRGFCWAQTLLQQMQDKFQTMSDQI
K GFYKKKQCRPSKGRKRGFCWATLLQQMQDKFQTMSDQI
KGFYKKKQCRPSKGRKRGFCWALLQQMQDKFQTMSDQI
KGFYKKK QCRPSKGRKRGFCWAVQTLLQQMQAKFQTMSDQI
KGFYKKKQCRPSK GRKRGFCWAVQTLLQQMQDKFQTMSAQI
KGFYKKKQCRPSKGRKRGFCWALLQQMQDKFQ’IMS
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LETTSDI WKLLI CKGFY!I CKKQCRPSKGRI CROFCW
METFSDI WKLLKKGFYKKKQCR. P SKGRKRGFCW
NETFSDI WKLLKKGFYI CI CKQCRPSKGRI CRGFCW
LLI CKGFYKKKQCRP SKGRKRGFEW |
RETFSDI WKL LKKGFYI CKKQCRPSKGRKRGFCW
TableSHICT SItiikinkll rERRASHRSRRA HERGRERHIc. All peptides except

DI CKGEY!
e SRl
WL CRKER (e CRPSKGRRRG-CW

AICSK40 RESLRNLRGYYKKKQCRPSKGRKRGFCWAVAEYARVQKRK
AICSKBB35 RESLRNLRGYYKCNWAPPFKARCAVAEYARVQKRK

| PEP3DOKA1 LETFSDIWKLLKGFYKEKKQCRPSKGREKRGFCWALYWDLYEM
M2SURV37 AKPFYKKKQCRPSKGRKRGFCWGSSGLAEFLKLDRER

- HSBB41 LLQQMODKFQTMSCNWAPPFKAVCGRIDAMSSRIDDLEKNI
MHBX34 IRLKVFVLGGSRHKGFYKKKQCRPSKGRKRGFCW
[0175] As shown in Figure 28 MBD-tagged antlbodles are readﬂy taken up by cancer

cells. In the expenment shown on Figure 28, complexes were made up using the following
ratio: lug of MBD peptide (SMZ or PEP3) to 5ug streptavidin (Sigma). The mixture was
incubated for twenty minutes at 37C. Then 15ug anti-stretptavidin antibody (Sigma) was
added and the mixture was incubéted for twenty minutes at 37C. A negative control
consisﬁng of streptavidin and anti-streptavidin only (minus peptides) was also sét up. MCF-7

. cells (ATCC) were growﬁ up to 90-95% conﬂuency. 10ug complex was added per 100 mm
plate of cells and incubated at 37C for 20 minutes. Supernatent was removed and cells were
washed with 1x PBS two times. Cells were incubated five minutes with 2 mls 0.25% trypsin .
(VWR) then washed with 1xPBS+5%FBS (VWR). Cells were centrifuged at 1100 rpm or
five minutes and supernatant was removed. Cells were placed on ice. Nuclear and

_cytoplasmic extracts were made usi.ngla kit from Pierce Biotechnology and then protein
concentration was determined. Nuclear and cytoplasmic extracts were incubated for one bour
a room temperature in a 96 well plate. After incubation the plate was washed three times with |
1XPBS+Tween. 3% BSA was added to cover the wells and incubated at 4 degrees C
overnight. The next morning the plate was washed three times with 1xPBS+Tween then a

| goat anti-rabbit IgG-alkaline phosphatase conjugate (Pierce Biotechnology) was added for

one hour at room temperatare. After one hour, the plate was washed three times with
1xPBS+tween and 1-step PNPP (Pierce Biotechnology) was added for thirty minutes. The
plate was read at 405nm. |

48



PCT/US2006/043622

MDHSBP2
KGFYl CKKQCRP

YETFSDI WKL L KKGFYKKKQCRPSKGRKRGFCW 10.

KGFY! CI CKQCRPSKGRKRGFCWAVQT L L QQVIDKFQTVEDQ

KGFYKKKQCRPSKGRI CRGFCWAVQT L L QQVIDDKFQTMSDQ
WKBBYSEEOCRPSKGRKRGFCWAVQT L L QQVIQDKFQT VD

KGFYKKKQCRPSKGRKRGFCWAVQT L L QQVIQDKFQT VS
SKGRKRGFCWAQTL L QQMQDKFQTVSDQ
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KGFYKKKQCRPSKG LI CRGFCWAVQT L L QQMQDKFQTMSAQ
KGFYKI CKQCRPSKGRKRGFCWAL L QQVIDKFQTVS - WO
2007/ 056511PC T/ US2006/ 043622 Tabl e 11C. Addi ti onal
synt hesi zed by Genened Inc. Al pep
Q%@Q@?&% CSI CBB35 and HSBB41 are N-term nall 3)!(:9%2006{043622
bi oti nyl at ed. PEPTI DE SEQUENCE Al CSK40 '
[0176RESL RNWWKW@WMW%ME BCmning of one

. GYYK! KARCAVAEYARVQKRK PEP3DCK41
peptidSTp RSP ER S RRaPE AL DRIBEYERIC WBBoRyE’ purified
and teSR Y EEREURRGHERINGF-GV o Albkictit: DRER s was strongly

L WFQTI\/BCNV\APPFI CAVCGRI DAMSSRI DDLEKNI MHBX34 o
_correlg ¥ GBI KO Oome of thensiastsshiaihpsized and

| r
e CERE RN P AN, A 52 S0 R bl
enhanﬁ@yt(ﬁoﬂ&,ty nthﬁi ezalldme\msaersrfﬂﬂeresuit iisistraed the geadrhicapplighbility

of smurgfl (ag?\ﬂg recl%que%f tsql\%%@g 55;% ﬂ%}%{ns 4 %p gpe residue
ata hﬁlmﬂﬂiﬁoﬁbﬂ Hﬁeﬁ@fﬂie 2@7 fmink R thedeh &iH df 1B ppHiAk 8¥udhéd, and

ant | bod@aj( ma) was added and .the m xturé was
deletiqupfogar amén G MRI3 S%ﬁuelsm@awfrcbgmd,\be excluded from

L
the reﬁ&mor&l ot avlfcyt e}s/1§ %%E%%Y%WE‘)“ S set

antl-str
up. MCF-7 cells (ATCC) were grown up to 90-95%

Table bbﬁjp-nmm;soﬂl\m@KtSéhpﬂpmdewas added per 100 ram pl ate
of cells and incubated at 37C for 20 m nutes.

PEPTHMREMat ent was remggqmcgel I's were washed w T RCELL
PBS|two tinmes. Cells were incubated five m nut @uWivar«

2 rdls 0. 25% trypsin (VIVR Then washed wit MCF-7
| xPBS+5%BS (TWR). Cells were centrifuged at TP

moﬁﬂw GBS REFCWRIAWBIYEE S S9b0° | 100
Mmanémeére 0 m@m'molo '3é'hd 68.5 +

4+ heh—brot-ein-e |IIP|5£Q‘-IF 6.5

Mutant, E%GEYM@%%'SI T CRRRGREWRELAA DG oA | ok Sl 5682

rpomtenperature in a 96 well_ plate. Aftefq 4.6 8.1

a
 Mutant He (| BKGEN KIGEOSRASK GRERETCINKPhYIEDLYERs [ WotB = | 59.6 %
1xPBS+Tween. 3% BSA was added to -cover the wel [72 anfl 10.7

Mutant 23c {| KKEFYRKKQIRPSICE RKRGECOWERLYWAL WEXt | moasiang| 58.8
the|pl ate was washed three tinmes with 1xPBS{Twegn 8.1

Mutant he wmgpmgcmmmm&mwmwmt 439+ | 388+
27 conjugate (Pierce Biotechnol ogy) was added for sqne 75

. uf 2 Falre
SRR R AT o N
| Mutant48® VRKKKOCRPSKGRES LR F T Ty

ney m:l mqnoo 10.7 3.1

CTOT O To U

* expressed relative 1o the activity of the parental peptide MDOKSH

Table 14. Therapeutic peptide sequences.

ETFSDLWKLLKKGFYKKKQCRPSKGRKRGFCW
ETFSDVWKLLKKGFYEKKQCRPSKGRKRGFCW
ETFSDIWKILLKKGFYKKKQCRPSKGRKRGFCW
KKGFYKKKQCRPSKGRKRGFCWAPVQRKRQKLMP
KKGFYKKKQCRPSKGRKRGFCWAALDWSWLQT
KKGFYKKKQCRPSKGRKRGFCWAVAEYARVQKRK
LKILLLRKQCRPSKGRKRGFCWAVDKYG
KKGFYKKKQCRPSKGRKRGFCWATGVYVKMPPTEP
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-18.6 1.7 55.1 4.1t 19 4- 11 7 _ 77.7 1 4.7 9"cP
9*LL 16.0 + 2.0 27.0 + 3.9 | ZTO-98 81 TrE6
74.5 1.8 80.7th 22.8 40.7 1 1.8 Li 6tE ET P1716

: W(@)}g&fotﬁsl? 2 30.6 1 5.7 21.71.5. 52.3 +3.5 64plr/Um26be/043622 '

KKGFYKKKQCRPSKGRKRGFCWALDWSWLQRKRQXLM

KKGFYKKKQCRPSEGRKRGFCWAHSD(pY)MNMTPRRP
KKGFYKKKQCRPSKGRKRGFCWRFARKGALRQENV
KKGFYKKKQCRPSKGRKRGFCWGPHPVIVITGPHE

| KKGFYKKKQCRPSKGRKRGFCWAEYARVQRKRQKLMP

KKGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKNIADL
KKGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMSDQI
AKGFYKKKQCRPSKGRKRGFCWKPLYWDLYE
KAGFYKKKQCRPSKGRKRGFCWKPLYWDLYE
KKAFYKKKQCRPSK GRKRGFCWKPLYWDLYE
KKGAYKKKQCRPSKGRKRGFCWKPLYWDLYE
KK GFAKKKQCRPSKGRKRGFCWKPLYWDLYE
KKGFYAKKQCRPSKGRKRGFCWKPLYWDLYE
KKGFYKAKQCRPSKGRKRGFCWKPLYWDLYE
KKGFYKKAQCRPSK GRKRGFCWKPLYWDLYE

| KKGFYKKKACRPSKGRKRGFCWKPLYWDLYE
KKGFYKKKQCAPSKGRKRGFCWKPLYWDLYE
KKGFYKKKQCRASKGRKRGFCWKPLYWDLYE
KKGFYKKKQCRPAKGRKRGFCWKPLYWDLYE
KK GFYKKKQCRPSAGRKRGFCWKPLYWDLYE
KKGFYKKKQCRPSKARKRGFCWKPLYWDLYE
KKGFYKKKQCRPSKGAKRGFCWKPLYWDLYE
 KKGFYKKKQCRPSKGRARGFCWKPLYWDLYE
 KKGFYKKKQCRPSKGRKAGFCWKPLYWDLYE
KKGFYKKKQCRPSKGRKRAFCWKPLYWDLYE
KK GFYKKKQCRPSKGRKRGACWKPLYWDLYE
KKGFYKKKQCRPSKGRKRGFCAKPLYWDLYE

. | KKGFYKKKQCRPSKGRKRGFCWAPLYWDLYE
| KKGFYKKKQCRPSKGRKRGFCWKALYWDLYE

| KKGFYKKKQCRPSKGRKRGFCWKPAYWDLYE
KKGFYKKKQCRPSKGRKRGFCWKPLAWDLYE
KK GFYKKKQCRPSKGRKRGFCWKPLYADLYE
KKGFYKKKQCRPSKGRKRGFCWKPLYWALYE
KKGFYKKKQCRPSKGRKRGFCWKPLYWDAYE
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLAE
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYA
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYE
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEA
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYED
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEF
| KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEG
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEH
KKGFYKKKQCRPSK GRKRGFCWKPLYWDLYEI
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEW
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEK
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEL
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEM
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEN
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEP
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEQ
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teSflt6 0'91 LEE LSIT6' 5L, 63.5 + 7.7

57.9 1 1.3 88.212.6 73.05.5 1 58.3 + 16.5

71.7 1

10.0 5.92.6 14.6 66.8 3.1 24.5 + 8.3 82.41th 7.1

) W& '2607!(}56511

PCT/US2006/043622

KKGFYKKXQCRPSKGRKRGFCWKPLYWDLYER
KX GFYKKKQCRPSKGRKRGFCWKPLYWDLYES
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYET
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEV
KKGFYKKKQCRPSKGRKRGFCWKPLYWDLYEW
RENLRIALRYYKKKQCRPSKGRKRGFCW
RESLRNLRGYYKKKQCRPSKGRKRGFCW
KKGFYKKKQCRPSKGREKRGFCWKPLYWDLYE
KKGFYKKKQCRPSKGRKRGFCWKALYWDLYE
KGFYKKKQCRPSKGRKRGFCWKALYWDLYE
KGFYKKKQCRPSKGRKRGFCWKALYWDLYEM
.| KGFYKKKQCRPSKGRKRGFCWAALYWDLYEM
KGFYKKKQCRPSKGRKRGFCWALYWDL {EM
KGFYKKKQCRPSKGRKRGFCWALYWALYEM
KGFYKKEQCRPSKGRKRGFCWAPVQRKRQKLMP
KKGFYKKKQCRPSKGRKRGFCWAPVQRKRQKLMP
KKGFYKKKQCRPSKGRKRGFCWAVQRKRQKLMP -
KGFYKKKQCRPSKGRKRGFCWAVAEYARVQKRK
KGFYKKKQCRPSKGRKRGFCWAVALYARVQKRK
VAEYARVQKRKGFYKKKQCRPSKGRKRGFCW
VALYARVQKRKGFYKKKQCRPSKGRKRGFCW _
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWASGLGEFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWAGLGEFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDREA
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDRAR
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLDAER
- AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKLARER
| AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLKADRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFLALDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEFAKLDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGEALKLDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLGAFLKLDRER
AKPFYKKKQCRPSKGRKRGFCWGSSGLAEFLKLDRER
AKPFYKKKQCRPSKGRRKRGFCWGSSGAGEFLKLDRER
KKGFYKKKQCRPSKGRKRGFCWAIGLHDPSHGTLPNGS
KKGFYKKKQCRPSKGRKRGFCWAIGLHAPSHGTLPNGS
KXKGFYKKKQCRPSKGRKRGFCWAIGLHDPSHGTLPNG
IGLHDPSHGTLPNGSKXGFYKKKQCRPSKGRKRGFCW
IGLHAPSHGTLPNGSKKGFYKKKQCRPSKGRKRGFCW
IGLHDPSHGTLPNGFYKKKQCRPSKGRKRGFCW
KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLEKNIADL
KGFYKXKQCRPSKGRKRGFCWAAIDDMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRXRGFCWARADDMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIADMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDAMSSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDDASSRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDDMASRIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDDMSARIDDLEKNIADL
KGFYKKKQCRPSKGRKRGFCWARIDDMSSRIDDLAKNIADL
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| ETFS

zaaa fiat- KTAMLQTAT
2007/ 056511 _ PCT/ US2006/ 043622

maxi m ze the effects of cytotoxic peptides, a

191. 13111NMAT
[01761In order to

WO

ani ne

w6 Se kg of one peptide (MDOKSH) was undert aRen/o35006043622

iIIustration

KOFY ek QE RFSHIRRR GREI ARIORMSSRED o

KGFYFHFKQURPSKLRIGR GE (I ARBDDMSSREDDLEKSdA® Iof t h
KGFYKER! RIERGFEN ARIDDMSSRIDDA.EEBRARICEM an
| KGF YREK QCRPSKORKRGFEWARIRDMESRIDDARKNIA7 exhi b
K GFYHICKHQCRPSKIGRICRGFCW ARIDDMSSRIDDLEKINT cel | ||
| KGFYZKRHERPERIGRERSTCW AR DBMSSREDDLER N ener al

KGFYRIOK QCRIPSKIGRKREFEWRITD SERIDDUEKNIA®I] addi

KGFYRaSK @%?SKKH&G%G?GW%QHH@MEBRﬂﬁDEER§H'tUt'On 0
ne (of the 20

Jledy RM@GRK@EGF&

ETFS {iﬁt Wie sequence, and
ETFS a3 lég@, dwme The core M
SRS ﬁﬁﬁrﬁ' uded from th
ETFS o ﬁi —J N order to ex
: 3 | nts of NDOKSH
ggg SURVI VAL* @
CVWKPLYWDLYE]

ETFSINAAKILK K GF REEKA KPLYVDL YEI

ETFSDAWKLLKKGFYKKKQCRPSKGRKRGFCW
| ETFSAIWKLLKKGFYKKKQCRPSKGRKRGFCW
ETFADIWKLLKKGFYKKK QCRPSKGRKRGFCW
ETASDIWKLLKKGFYKKKQCRPSKGRKRGFCW
EAFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
ATFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
DETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
FETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
GETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
HETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
IETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
KETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW

| LETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
METFSDIWKLLKKGFYKKKQCRPSKGRERGFCW
NETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
PETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
QETFSDIWKLLEKGFYKKKQCRPSEGRKRGFCW
RETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
SETFSDIWKLLKK GFYKKKQCRPSKGRKRGFCW

| TETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
VETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
WETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
YETFSDIWKLLKKGFYKKKQCRPSKGRKRGFCW
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMSDQI-
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMSDQ
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMSD
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMS
KGFYKKKQCRPSKGRKRGFCWAQTLLQQMQDKFQTMSDQI
| KGFYKKKQCRPSKGRKRGFCWATLLQQMQDKFQTMSDQI

| KGFYKKKQCRPSKGRKRGFCWALLQQMQDKFQTMSDQI
KGFYRKKQCRPSKGRKRGFCWAVQTLLQQMQAKFQTMSDQI
KGFYKKKQCRPSKGRKRGFCWAVQTLLQQMQDKFQTMSAQI
KGFYKKKQCRPSKGRKRGFCWALLQQMQDKFQTMS

48 nutants were synthesized, purified
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62.3 68.5 5.0 6.5 Mutant 9
KKG-YKKKQCRYSKGRI CRGFCWK. PLYWDLYEM 63. 8 56. 8 4.6
8.1 Mutant 11 KKG-YKKKQCRPSKGRKRGFCWKPLYWDLYEP 64. 8

w@?oo§/0565117 2 10.7 Mitant 23 PCT/US2006/043622
G:YKKK@RPSKGQKRG:CV\KPLYV\ALYE 74.5 58.8 . 8.0

RESILRNLRGYVKCNWAPPFKARCAVAEYARVQKRK
LETFSDIWKLLKGFYKKKQCRPSKGRKRGFCWALYWDLYEM
AKPFYKKKQCRPSKGRKRGFCWGSSGLAEFLKLDRER
LLQQMQDKFQTMSCNWAPPFKAVCGRIDAMSSRIDDLEKNI
IRLKVFVLGGSRHKGFYKKKQCRPSKGRKRGFCW

[0177] Although the foregoing invention has been described in some detail by way of
illustration and cxample;for purposes of clarity of understanding, the descriptions and
examples should not be construed as limiting the scope of the invention.
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8.1 Mut ant KKGFYKKKQCRPSKGRKRGFCPWKALYWDLYE 41. 0
38.8 27 5.1 7.5 Mutant 28 ,
KKGFYKEKQCRPSKGRI CRGFCWAPLYWDL' YE 60.1 52.
waldooskitiant 48 AKGFYKKKQCRPSKGRI CRG:Q/KPLYMG?QJS?%&G@}?MZ

61.6 10.7 3.1 expressed relative to the activity
of the parental peptide MDOKSH Tabl e-14. Therapeutic
pepti de sequences. ETFSDAMKEL KKGFYKKKQCRPSKGRI CRGFCW
ETFSDWKL LKKGFYKKKQCRPSKGRKRGFCW

‘ ETFSDI VKL LKKGFYKKKQCRPSKGRKRGFCW

1 claim: KKGFYKKKQCRPSKGRKRGFCWAPVQRKRQKL VP
KKGFYKKKQCRPSKGRKRGFCWAAL DWSW. QT :
KKGFYKKKQCRPSKGRKRGFCWAVAEYARVQKRK

- 1LKI LIALRKRRGK GRIEGRRYMYTiRptide comprising a first polypeptide having
: KKGFYKKK id
a0 aonine A5 oFANESE QOO EW@WF U oo Botypeptide, whereinse
second polypeptide,

(8  hasless than 15% identity Wlth the amino acid sequence of any natuxally—

* occurring IGF-binding protein and .
(b)  exhibits binding affinity of micromolar or better to a substantially purified

mn'acellular molecular target, and _
' wherein adnumsiranon of said composmon to a mammal causes a clmlcaliy useful

ouicome,

2. “The compositidn of claim 1 wherein said first pdlypgptid_e is fused to said
second polypeptide. - ' '

3. A nucleic acid encoding the polypeptide of claim 2.

4. A vector comprising the nucleic acid of claim 3.
‘ 5. The composition of claim 1 wherein said first i)olypepﬁde is conjugated to
said second polypeptide. ‘
| 6. The composition of claim 1 wherein said second polypeptide is an antibody or
a fragment thereof. '
| 7. The composition of claim 1 wherein said second polypeptide is a protein.
8. The composition 6f claim 1 wherein said intracellular molecular target of the

second polypept:lde is selected from a group consisting of NF-kappa-B regulator domain, P33
regulator domain, IGF—51gna]1mg regulator domain, survivin dJmenzert:Lon domain,
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10.

11.

- 12,

13.

14.

15.

KKGFYI CI CKQCRPSKGRKRGFCWAHSD( pY) MNMTPRRP
KKGFYKKKQCRPSKGRI CRGFCWRFARKGALRQI CNV

| CKGFYKI CKQCRPSKGRKRGFCWGP! | PVI VI TGPHE

| CKGFYKKKQCRPSKGRI CRGFCWAEYARVQR_KRQKLMP

| CKGFYKKKQCRPSKGRI CRGFCWAL DWBW.QRI CRQI CLM
KKGFYKKKQCRPSKGRKRGFCWARI DDVBSRI DDLEKNI ADL

KKGF Y i KAP St (RS drtaMaMadin, [HAQMNK T bl MYC regulator domain HSP

A e oK AR

SKGRKRGFCWKPLYWDL:YE | CKGAYI UCK CRP
SKGRKPERGWACEYaiDlaE1 NK@AKK‘]’(@RF’ polypeptide is comprised of an amino acid

SKGRI §audarRAE 6B MAMNBhYgrous KGR AKIRXGRM Table 14.
SKGRKRGFC' VWKPLYWDLYE KKGFYKAKQ)RPSKGRKRGFCV\KPLYV\DLYE

KKGFY] Cl CA@RPSKGQWKRGZ%&% ?(L_T'alm 1 for the manufacture of a medicament
?(K;S(;:W| T@{@APSN@FWMYE in a mammal , said inflammatory disease
KKGF Yk o RASIKCRIKRGR KR L\iDhsidEng of cancer, diabetes, cardiovascular disease,

KKG:YMW e%u%égm:vgdlsease gastrointestinal disease, autoimmune
KKGFYI,CK PSA@KR%FCW CRL YW 2_{5 ase
KKGFYA ol N (e

| CKGFYKKKQCRPSKGAI CRGFCWKPLYWDLYE KKGFYI C1CKQ CRP
SKGR’A‘FE@:M%M\ADM{@M the medicament is o be administered via a route selected from

KKGFY{h MBE}{Mﬁéous intraarterial, intramuscular, intracardiai,
Eig$ K PSK% KW%YENWVGHMCU]&F sublingual, iransdermal, and

KKGFYRIIEZIRPSKGRKRGFCAKPL YWDL YE

KKGFYKKKQCRPSKGRI CRGFCWAPLYWDLYE KKGFYKKKQ CRP
SKCRKREFEMKA NI Wike rel i GKEmMELICIRICQERIS SK GRRIKINGECY I R/ANAADEaYAE less than
KKGF Ké@é% %CRGFCV\KPLAN\/DLYE KKGFYKKKQ CRP

SKGR L YE KKGFYKKKQCRPSKGRKRGFCW CPLYWALYE
KKGFYKKKQ CRP SKGRKRG-FCVWKPL YWDAYE .
KKG:YK%KWWF’L%@QE“E”“fad“m of a medicament for treating an
I CKGFMWH&&Q%WMPLSWMK@W@&K@H@W is selected from the

SKGRL n’t:eer diabetes, cardiovascular disease, obesily, metabolic disease,

éggKﬁlﬁ‘Q X %%égg%\ék Pk%@&&%ﬁ%%ﬁ%@s&@ rheumatological

SKGRKfERe A pineaprsytiseasek GFYKKKQ CRP
SKGRKRGFCWLCPLYWDL YEG KKG:YKKKQ CRP SKGRI CRGF

CW CPLAV¥Pk Bistaly Cifothdetsivioiiir S GREREHMIP b MBI Y Ebf a medicament for
L@&MWQ&%Y mmal, wherein the dietary compounds

SKG?KWWWW_G at doses that proc,( ce p(é\'laﬂ(ca:'wod Ievé% 0; { least 1nM for each

KKGF Yto@ir GHODRRSKERICRERBYY P YWDI NEM
KKGFYKKK(I:RPSKGRKRGFQ/\KPLYV\DLYEN
KKGEY. %‘%@:@N&Pﬁm%%w disease condition is selected from the group
2007/ 058 'faﬁei"fi@ SRSETORIE TSI oeease Costy
KKGFYKKKQCRPSKGRKRGFCWKPL YWDL YER

| CKGFYI Cl CKQCRPSKGRKRGFCW CPLYWDLYES
KKGFYKKKQCRPSKGRKR. GFCWKPLYWDL YET

| CKGFYKKKQCRPSKGRKRGFCW CPLYWDLYEV
KKGFYKKKQCRPSKGRKRGFCWKPL YWDL YEW
RENLRI ALRYYI Cl CKQCRPSKGRKRG-CW
RESLRNI RGYYKKKQCRPSKGRKRG-CW

KKGFYI CKKQCRPSKGRKRG-CW CPLYWDLYE
KKGFYKKKQCRPSKGRKRGFCW CARYWDL YE
KGFYKI CKQCRPSKGRKRGFCWKAL YE

KGFYKI CKQCRPSKGRKRGFCWKAL YWDL YEM
KGFYKKKQCRPSKGRKRG-F-CWAAL YWDL YEM
KGFYKKKQCRPSKGRKRGFCWALYWDL ( EM
KGFYKKKQCRPSKGRI CRGFCWALYWAI XEM
KGFYKKKQCRPSKGRKRG-CWAPVQRKRQKL VP

| CKGFYKKKQCRPSKGRKRG-F-CWAPVQRI CRQKLMP

| CKGFYI Cl CKQCRPSKGRI CRGFCWAVOQRKRQKL VP
KGFYKKKQ)RPSKGRKRGFCV\AVAEYARVQ(RK




16.

17.

2. The conposition of claim1 wherein said first

pol ypepfide is fused to said second pol ypeptide. 3. A
nucl ei c acid encodi ng the pol ypeptide of claim2. A
vector conprising the nucleic acid of claim3.

5. The conposition of claim1 wherein said first

pol ypeptide is conjugated to said second pol ypepti de.
6. The conposition of claim1 wherein said second

pol ypeptide is an anti body or a fragnent thereof.

7. Thrﬁet&oglg%éésgl &Urogéger?elra@be%lgeaw&Jsf?énﬁes%l H’ise%@ep gtﬂgmmune disease,
pol yp eg The conposition

of cl” tf"’%??é?"éqage aé‘gi”ffd‘loﬁst Psgast | d nr nol ecul ar

target of the second polypeptide is selected froma

gr OUprhe OIS ios Eikimn Q14 Gfhedlir-skic apfieanikdt i @0l aindisteo Madojunction with the
P53 regabAf g n, | G--signal I'i ng regul at or

domai n, survivin dinmerization domain, proteasone

subunlt regul ator domain, RAS active site domain, MC .

r egul T&e o¥se doFRP 16 MBpeip éﬁ%lf’wmﬂo‘iﬁsﬁﬁ%‘? cgprfiopyispplecied fpRihe group
0X Y g ersiheqae nd ecehcet. e gllabadsor cadinascrar  Biseafdye olsityp OBéthtiotsn disease,
of cl r@hﬁ&e&eﬁéﬁﬁeehlgba@bgst@iﬁﬁgﬂg RRLNEPSRSifnAEhel @sease, rheumatological
corrprdl d anJmfaCr}m%rES 0.acid sequence sel ected fromthe
group uénces listed in Table 14. 10. Use of an

'effectJve annunt of the conposition of claim1l for

t he manufacture of a nedicament for treating an

i nfl anmat ory di sease condition in a manmmal , said

i nflammat ory di sease condition is selected fromthe
group consisting of. cancer, diabetes, cardiovascul ar
di sease, obesity, netabolic disease, ‘
neur odegener ati ve di sease, gastrointestinal disease,
aut oi nmune di sease, rheumatol ogi cal di sease and

i nfectious disease. 11. The use of claim 10 wherein
the medi canent is to be adm nistered via a route

sel ected fromthe group consisting of intravenous,

oral, subcutaneous, intraarterial, intranuscular,
intracardial, intraspinal, intrathoracic,
i ntraperitoneal, intraventricular, sublingual,

transdermal, and inhalation. 12. The use of cIa|n110
wherein the nmedicanent is to be admnistered to a
mamal at | ess than about 20 ng/kg/day. 13. Use of
the.- nucleic acid of claim3 for the manufacture of a
medi canent for treating an inflammatory di sease
condition , said inflamatory di sease condition is
sel ected fromthe group consisting of cancer,

di abet es, cardi ovascul ar "di sease, obesity, netabolic
di sease, neurodegenerati ve di sease, gastrointestina
di sease, autoi nmune di sease, rheunatol ogi cal di sease
and infectious disease. 14. Use of the dietary
compounds curcum n and | ycopene for the nmanufacture
of a medi canment for treating an inflammatory di sease
condition in a mammal , wherein the dietary conpounds
curcum n and | ycopene are at doses that produce peak
bl ood | evels of at |east 1nM for each conpound in the
approximate ratio of 2: 1. 15. The use of claim 14
wherein said inflammatory di sease condition is

sel ected fromthe group consisting of cancer,

di abet es, cardi ovascul ar di sease, obesity, netabolic
di sease, neurodegeneratige di sease, gastrointestina
di sease, autoi nmune di sease, rheunatol ogi cal di sease
and i nfectious disease. 16. The use of claim 14
wherein said nmedicanent is to be admi nistered in
conjunction with the conposition of claiml1l . 17. The
use of claim 16 wherein said inflammatory di sease
condition is selected fromthe group consisting of
cancer, diabetes, cardiovascul ar di sease, obesity,

nmet aboli ¢ di sease, neurodegenerative di sease,

gastroi ntestinal disease, autoi mune di sease,



