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Title: Treatnent of an intestinal adenoma and/ or
adenocar ci noma by inhibition of Notch pat hway

waedncmsdizeon The i nvention relates to the fi el dPOF/NL2005/000788

bi ochem stry and nedi ci ne. Mdre specifically the
invention relates to nmethods and pharmaceuticals for
the treatnent of an intestinal adenoma (also terned a

D) a  cin n . g
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maj or si ighiifitidh @€ Ndteh patkiwapsetiphtion. I n addition to
recei ving chyne fromthe stomach, the initial segnent
of the small intestine, the duodenum receives bile

fromthen gall bl adder,and,digestiyve.enzymes .from.the,. .
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t he duodenum The small intestine is divided into

ttheatengatr ofaan itesdnabiedermma ffelsp dprmedaapalyphandeum

The lum nal surface is conpletely covered by a nunber
CPPRYEHOTBR | eaf-1i ke projections called villi,

0.5-1.5 mmin length. The core of a villus is an

extension of the lamna propria, and its surface is

cover ed Wtheasmmalphéestoleusthe lepdesh ebmponethehthmdigesiave tract

the Jum nal surface at. the bases of the vyilli are . .
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G ¥At eo%oﬂa‘éﬂ,eﬂfé’ﬁﬁtiairgggrﬁéﬂps HdEad 1H€§@@#Q@r, the duodenum,

toward the nuscularis nucbsae. The sinple colummar

aptéies bilmfromithg dateblaidder antlidigerisverdidynidrafrom the pancreas.

covering the villi. The predom nant, cell type of the

ehe peReIgAticeZRmesRTeRIegHee b aBdBAGEYS Wrapppd opdy Recome

A& ARNHE lﬁﬁﬁenagpﬁfe RO [Hﬁ.r?ﬂ%%}ﬂalpﬁltéé&né Mi[%?l#]ed into three

Surface, “Wwhi'c appear 1n the | m croscope  as e

fpaazy, therdwided ubgritierjejemunh @nswhieatsaumf

The luminal surface is completely covered by a number of finger- or

leaf-like projections called villi, 0.5-1.5 mm in length. The core of a villus is an
extension of the lamina propria, and its surface is covered by a simple
columnar epithelium. Opening onto the luminal surface at the bases of the villi
are simple tubular structures called intestinal glands or crypts of Lieberkuhn.
The crypts extend downward toward the muscularis mucosae. The simple
columnar epithelium lining them is continuous with that covering the villi.
The predominant cell type of the epithelium is the enterocyte or absorptive
cell. Each enterocyte has about 3000 microvilli at its luminal surface, which
appear in the light microscope as the fuzzy striated border on the surface of
the villi. The villi and microvilli, together with folds in the submucosa called
plicae circulares, increase the absorptive surface of the small intestine about
600 times.

The epithelium of the small intestine consists of the following cell

types: enterocyten, goblet cells, Paneth cells, enteroendocrine cells, microfold
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the villi. The villi and mcrovilli, together with
folds in the subnucosa called plicae circul ares,

WO p@oesdes t he absorptive surface of the small PET/AB2G05@00788

about 600 tines. The epitheliumof the small intestine
consists of the follow ng cell types: enterocyten,
gobl et cells, Paneth cells, ent%r oendocri ne cel | S,
m crofol dcells and undifferentiated cells. Some of
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crlitgimar cells with mcrovilli and a basal nucl eus,

specialized for the transport of substances. They are )
bound t o Eortereaydehérlsanalled absorpéive celipearaiall columnar cells with
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Absor bed substances enter either the Tenestirated
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and are the second nost abundant epithelial cell. They

grrepfiaundt balosr slpeesiéhelimnn gr the lyahhhatic éhdtebl (rsast lipids and

Their nmucus is, a very |arge. gl tein_that

dBoprotean darticlosh ﬁ%{ﬁre%}ftg% havh e ikeoanpf agg‘%%ﬁ Etfer

base of t :

@&}lgg%%}gé?}eglzﬂlﬁ%ﬂgﬁsg&%%ﬁl e%eﬁ‘l;g?aggni[ gﬁgﬁ%{u% ondfiost

abundance © S i nCrea enum

tah iRt &piibieddal ick@ UThey Bed fodrid BapapersedhB@ng-the other cell
days. Undifferentiated cells are stemcells and are

ftsnag iy nacushis ey lorse Blycepyieln thal ancvmlpies alothe apical
i AT TS 06 8 BT BB B egoneto
driyd 8b@ngaddd 6 gdRavédlld increases from the duodenum to the terminal
ileum. Their lifespan is also 5-6 days.
Undifferentiated cells are stem cells and are found only at the base
of the crypts and give rise to all the other cell types. A cell destined to be a
goblet cell or enterocyte undergoes about 2 additional divisions after leaving

the pool of stem cells, and migrates from the crypt to the villus. It will be shed
at the tip of the villus.

The large intestine consists of the colon, cecum, appendix, rectum
and anal canal. The principal functions of the colon are the reabsorption of
electrolytes and water and the elimination of undigested food and waste. The
mucosa appears smooth at the gross level because it has no villi. Numerous
straight, tubular glands are present. They extend all the way to the muscularis
mucosae. The glands and the surface are lined with simple columnar
epithelium whose cell types are as described for the small intestine. However

Paneth cells are usually absent in the adult human and enteroendocrine cells
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the pool of stemcells, and mgrates fromthe crypt to
the villus. It will be shed at the tip of the villus.

wab@elosaige i ntestine consists of the col on, CceRCIYNL2005/000788

appendi x, rectum and anal canal. The princi pal
functions of the colon are the reabsorption of
el ectrol ytes and water and the %l i mi nation of .
undi gested food and waste. The nucosa appears snooth
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absorptive cells actively transport el ectrolytes.
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crypts. spite extensive know edge relating to the
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gyt i ot i, e
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WheLs).

Possibilities for a more specific therapy, directed against the
underlying cause of a specific cancer or group of cancers are currently virtually
non-existing. Extensive efforts are directed at providing such specific drugs
through drug discovery attempts that try to identify candidate drugs for
specific cancer therapy.

Development of cancer often starts with changes in a cell that lead
to the unrestricted development and division of that first cell into an ever
dividing population of cells. These changes are often an accumulation of
mutations or other alterations in key genes that occur chronologically,
whereby the mutated cell population looses its original, often specialised
character and acquires more and more of a cancerous nature. Normal

processes of growth regulation of cells are dysfunctioning in the altered cells.

Transcription of genes that are normally only little expressed in said cell type
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restricted to three types; treatnent via radiation,
vi a chenot herapy and via surgery. Possibilities for a

woreee/nsyesi fi c therapy, directed against the UPCENLJ0Q007S8

cause of a specific cancer or group of cancers are
currently virtually non-existing. Extensive efforts
are directed at providing such4%pecific drugs through
drug discovery attenpts that try to identify candi date

drugs for specific.cancer th py. Devel opnent of
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first cell into an ever dividing population of cells.

Thesd athengss twrck)rmam?lrhemun&d @Ithl omweofannior xaonde lead to
other.alterations,in nes t occur
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acqui s BerabER AL el oA R G 3Rk uRifon normally

byogessesingfprgteins thatgrd anpmrssihgcebhscriptional pathways which

dysfunctionipg in the altered |]s. Transcription of
FEREY longer gf Bse Bt ?re‘?lpP\}laiiﬁ? C@ﬁ-tel}d%a@ﬂp?%sasqrrg%ﬁdio no

1S, | | | . ILe
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specific cell type can for _exanple lead to the so
tt‘i@mwmtmaégoltart wewd corbwllingaell sEopiingt fevelapmeat san be
CRBE s AR SRt St RE el i §BBOEF SR B agy  ospecially

SHREK 868k PAthWaPS BaVObAs akvrpaliiRyd tohitRsaicet@rowth cells.
| onger of use in a specialised cell. Mitated

- suppr essé¥ tyEnalsexionple dfeniyanserporalpathiveayygeong wreng and

T B P 5 BB ¥ TSR S otosis
| Blieaat). angtatidns in this gene are among the most common disease-
causing events in humans, approximately 50% of the population will, during a
normal life span, develop colorectal polyps initiated by APC mutations.
Individuals who inherit APC mutations develop thousands of colorectal
tumours. APC protein interacts with at least six other proteins; B-catenin, Y-
catenin, tubulin, EB1, hDLG and ZW3/GSKp kinase that may be involved with
communicating APC related growth control. Colon carcinoma cells with
mutant APC contain large amounts of monomeric, cytoplasmic f-catenin.
Reintroduction of wild-type APC reduces the overall amount of B-catenin.
Especially during the last decade the molecular genetic analysis of
colorectal cancer has revealed that the adenomatous polyposis coli (APC)
tumor suppresser gene, originally identified as the gene responsible for
familial adenomatous polyposis (FAP), plays a rate-limiting role in colorectal
tumour formation: it is mutated in the majority of sporadic colorectal tumours
and inactivation of both APC alleles occurs at early stages of tumour

development in mouse and man.
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transcriptional pathways controlling cell growth or
devel opnent can be considered typical candi date drugs

wo 00605828 n speci fic cancer therapy, especial | pCTNEZN05/000788

such pat hways have gone awy and lead to unrestricted
growh cells. A typical exanple of a transcriptiona
pat hway gone wrong and | eadi ng5to devel opnent of
cancer, can be found vvlth adenonat ous pol yposis coli

PC t th
c(:ormznn di %&'&%‘Z l\/ﬂé‘% rﬁcﬁ%ﬁﬁﬁf?so% sﬁgﬁ’%e%?%lﬂé? hallmark of
@(A%’ Qéelm%@ﬂw ﬁltdtﬁﬂoﬁé bftend¥ELRInS PRIAMBpdctiiin DB Mbions of
develop colorectal polyps initiated by APC nutations.
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comuni cat ng APC rel at ed
ostuohods, G098 annmarrs; modratioats] Theiatiemobsataibe od:mﬂﬁ nnndlcates

| arge ampunts of nmononeric, cytoplasm.c b-cate
%th%@é’& gne BlaviRia eRtiserolpm %H@é%t%?élcé@g tigepe
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ecu etrc ana SIS O orec cancer
has revealed that t he adenonatous pol yposis coli (APQ
t unor suppresser ene orlglnally identified as the

gene respinteh signg bngﬁanwo pagird mateiing padygsdlsiage decisions

B0 G o O SRR PP AR SONTRAE Notoh
&ehes eat@le lawp®WifighngahBRehiidhkeGacaftoPLIAtARBGtion between
alleles occurs at early stages of tunour devel opnent

Nptnbwseerdnts aad ligandswesultain hoelghlytieecleavagesaifdahe receptor.
DAL L SRE SRt e, LR oL A OB PG 806 o e
patcféé%ls? gvhée:fg %g?lrﬁ%lgo%}%?ﬁﬁ%?ﬁpt%ﬂ ¢Hdlor RBH- aﬁt(CS@A& CBF1), thus
activating target gene transcription (Baron 2003, Mumm & Kopan 2000). The
best-characterized Notch target genes are the hairy/enhancer of split (HES)
transcriptional repressors. The HES proteins in turn repress expression of
downstream genes (Heitzler et al 1996, Oellers et al 1994).

While Notch pathway components are expressed in mouse intestine
(Schroder & Gossler 2002), genetic evidence for the involvement of these
components in the control of epithelial cell fates is currently not available.
Animals deficient in HES-1, known to represent a Notch target gene in other
tissues, show a relative increase in mucosecreting and enteroendocrine cells at
the expense of adsorptive cells (Jensen et al 2000). A putative downstream
target of HES-1 repression in the intestine, Math-1 (Jensen et al 2000) (Zheng
et al 2000) is required for commitment towards the secretory linage as
revealed by gene knockout (Yang et al 2001). These results have been
interpreted to indicate that Notch signalling skews the fate of differentiating

crypt cells leaving the transit amplifying compartment towards an enterocyte
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t he devel opnent of desnoids (fibromas), duodenal and
gastric tunors, congenital hypertrophies of the

w0 eaobsd12&pi t hel i um (CHRPES), epi dermal cysts, PCT/NL2005/000788

osteonmas, CNS tunours, and others. The latter
observatl on clearly i nd| cates that the APC gene pl ays
acritical role in the maintendhce of tissue

horreost asi s at rrany di fferent sites throughout the
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conponents are expressed in nouse intestine (Schroder
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tissues, show a relafive increase in nucosecreting a
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cells (Jensen et_al 2000).. A putative d strea
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The invention discloses the surprising finding that inhibitors of
Notch pathway activation (for example y-secretase inhibitors) are extremely
useful in the treatment of an intestinal adenoma and/or adenocarcinoma.
Treatment of an intestinal adenoma and/or adenocarcinoma with an inhibitor
of Notch pathway activation results in the inhibition of proliferation of the
transformed/malignant cells and results in their differentiation into
postmitotic (i.e. no longer (visibly) dividing) cells such as goblet cells. These
differentiated cells have a relative short lifespan (5-6 days) and the body clears
therﬁ after their death and the intestinal adenoma and/or adenocarcinoma

is/are at least in part decreased in size/volume.

In a first embodiment the invention provides a method for modifying
the fate of an adenoma and/or adenocarcinoma cell comprising influencing

Notch pathway activation. More specifically, the invention provides a (in vitro
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reveal ed by gene knockout (Yang et al 2001). These
results have been interpreted to indicate that Notch

wae@aaklieslg skews the fate of differentiati ng PC/NL2005/000788

cells leaving the transit anplifying conpart nent
towards an enterocytephenotype., In this schene, Notch
signalling activates transcri pt7i on factor genes such
as HESI, which in turn repress genes |ike Mathl,
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%5?3}?15)9 6-@@%’?1&05]%%?]518é’ng(gggée%%ﬂr‘aI step fol | ow ng

activation of the pathway. As a consequence, one of
the effects of g-secretase inhibitors is the

abr ogat i dn aofurblo¢cémpadimeyt et invantion nrDeidssromethodfor at

| 1999, Kaopan &Goate 2Q00). ., Rodent t.oxicol ogical .
SeatBesant CROTHSLE HTAPBEbALHEGR ndiRicd G R Bgegpresent in
| %e%ﬁal%%ﬁ%fﬁgraﬂ%am&ﬁri }ﬁ’tﬁgin b&h FRhldy activation in

0ss et 003; Wong et al 2004; Ml ano et "al,
2008 hniraE to these kinds of studies nultiple
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dh 61tis1e @Fotdndytit Eaivagey oherndithgmt hehgichduviigt drysa eémplex of

Not ch pat hway activation (for exanple g-secretase .

ip¥htaing ovith papteask peErdYyytaysady-seeretane. (osammelit-sefretase is a

an jntestinal ade d/ d | . Trneat t

SrolnsE et PPRar maabr oad” A O g o B e sa AP Ghmma @

SRR DTS Qﬁn&i@ic@ﬁ;p@@eh%ﬁzﬁ‘ﬁ%i a}fﬁie iSQR M RSEEALOF alt Ned tfour

inhibition of proliferation o - _ _
tdiffasdrirpretéing) hamaiy, presdisliasdpressnilis liar heicastrin, PEN-2 and

%ﬁﬁe{eﬁgésgﬂl&n isi t 1teocatalytic centre of y-secretase. On ligand binding the
Notch receptor undergoes a conformational change that allows ectodomain
shedding through the action of an ADAM protease which is a metalloprotease.
This is followed immediately by the action of the y-secretase complex which
results in the release of the Notch intracellular domain (NICD). NICD
translocates to the nucleus where it interacts with CSL (C-promoter-binding
factor/recombinant signal-sequence binding protein Jx/Supressor-of-
Hairless/Lagl). The binding of NICD converts CSL from a transcriptional
repressor to an activator which results in the expression of Notch target genes.
The present inventors have studied the expression of various Notch
pathway components and target genes in adenomas that spontaneously occur
in the APC-mutant min mouse, a reliable animal model for familial
adenomatous polyposis and for intestinal cancer. The inventors established

expression in adenomas of multiple components of the Notch pathway,
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postmtotic (i.e. no longer (visibly) dividing) cells
such as goblet cells. These differentiated cells have

wa@200elosx1e& e short |ifespan (5-6 days) and the BOOYXL2005/000788

clears themafter their death and the intestina
adenoma and/ or adenocarci noma is/are at |least in part
decreased in size/volume. In aXirst enbodi nent the

i nvention provides a nethod for nodifying the fate of
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adenegalci noma cell. An exanple of a postmitotic cell
is a goblet cell. In a further enbodi nent the
i nvent i oByppowidieg an mdiihiidr H6Nodith petlzway acpaation to a
decr easi i ntestinal, adenona. and/ or. _adenocar ci hqnma
h g et odee L BRGNS, Hothes LRAa Q4 s e ot
'ﬁ&%hﬁ&gxfc HOt Gl RAL BraYida&ll ¥ 'aﬁ%eﬂ'%o%?r@s 8 odBhitotic fate, e.g.
ch pathway’ activation typically goes alongthe
ftolal guilegcal entes Suhtactell had atrebativeesibordifespant €c6 days) and will
receptor that can be acti Valifd thro

h nul t]pl
phoeBerty pées Paavidyes thoHh %toahr@.w&g%gnu 8l dkensedgyngunt of
(i]gfgéltﬁﬁtl gdegg%teéﬂé/ W HQnQJaQ‘%:ﬁl%i?a @gltlé,\{!et. % detc?ée[%‘a volume of
g- SECT et ase. nma {)g)a Secretase Is a protease that

NeddtrBaddisorth eadagen dglocxidiyomat hi n the menbrane.
Gamma (Qg)- secretase is a mnulticonmponent enzyne and_ i s

conposed Bt peavifiagsan ighibitgr of Sobele pptlavay metivaties the

QS SRR bR G050 by DR ot et
9n SRGE basRise @ P8y billtdd dtge dteisNRichthia 4Rt WEible with a scan
under goes a conformational change that all ows

ectaodexmlonatory operation. Even more preferably, the decrease of the
intestinal adenoma and/or adenocarcinoma is complete, i.e. no (visible)
remaining malignant/transformed cells. |

An animal is herein defined as a non-human animal or a human
being.

Inhibition (of at least part, but preferably completely) of Notch
pathway activation is accomplished in different ways, which are (non-limiting)
outlined here under. Preferably the inhibition is performed locally, i.e. in an
adenoma and/or adenocarcinoma cell, without interfering with Notch pathway
signalling in a non-adenoma and/or non-adenocarcinoma cells.

Moreover, Notch pathway activation is defined to include pathway
activation of Notch-like molecules and/or different allelic variants of Notch (-
like) molecules.

An intestinal adenoma is typically defined as a benign tumor such

as a polyp. An adenocarcinoma is typically defined as a malignant tumor and
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sheddi ng through the action of an ADAM pr ot ease which
is a netalloprotease. This is followed i medi ately by
w0 b@seaszieon of the g-secretase conpl ex which rBGI/NL005/M00788
the release of the Notch intracellular domain (N CD).
NI CD transl ocates to the nucleus where it interacts
with CSL (G pronoter-binding f &ct or / r econbi nant
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|nventors est abl | Shed expression in adenonas of

mi ttaisp sgs doapedh entlse bing tiebNdhalr lidheyay livec lofidandgsubject.

Not ch2 a Delta-like-1 eover,. the i tor

det er ni nddOeREET: iEhmeked ﬂm&r Beengiends susp jabigm the treatment an

%&%ﬁﬁ%ﬁ %deﬂf)ﬁl%eaﬁ?m ad&‘ﬁbéﬁ?ﬁ i £ gh&ﬁ)r ahﬂété’soc‘élsi‘éederwed thereof

oCccurs In ese adenonas. I n a next

shégpddiRnitdf @ht giz. Davedided eimiage df cherepftiyeasedtumor therapy is
i nhibitors of Notch pathway activation on adengnas.

ﬁshat/ s@mdn@aeaapy qHeBi lmdsép I‘Rb’t ehthRiprreepcact PowLY 8#11%%{ blood
Vaa%e& nlgqtaé%ﬁgsq f or({rqg]e%% e coﬂ%ﬁﬁ)h\fx?q%éeﬁ rgagtﬁ ghgﬁqy to said

enocar ci nonma

itS 0L th dt QWRILHSt IR rBeB THet giekent diventi®neelied o the inhibition of
gobl et cell type. Such a cell has a relative short

rpbEgsatiopsférazsfeimadan slignanii eellsord ﬂ;eiafiifée?rentiation into post-
BBEHE cofls; HEnet Pt Biumished ah e BeoRar Rl vot any new
12 dBvedsels fRnRRS 8ATRAY AR Lind@esdriieneindpagicompared to

and/ or adenocar ci nona.

some of the traditional therapies.

In a preferred embodiment the invention provides a method for at
least in part decreasing an intestinal adenoma and/or adenocarcinoma present
in an animal comprising at least in part inhibiting Notch pathway activation
in said animal wherein said Notch pathway activation is at least in part
inhibited by providing said animal with a y-secretase inhibitor. Such a y-
secretase inhibitor is for example peptidic in nature or non-peptidic or semi-
peptidic and is preferably a small molecule. Gamma-secretase inhibitors were
originally defined for Alzheimer's disease. A key step in the pathogenesis of
Alzheimer's disease is APP proteolysis resulting in the formation of the
amyloid-B peptide (AP), the principle protein component of the characteristic
cerebral plaques of the disease. APP (just like Notch) is first cleaved in the
extracellular domain (in this case by a B-secretase) and the remaining part of

APP is cleaved within the membrane by y-secretase to produce AP peptide.
Inhibition of AP peptide production by blocking y-secretase activity is at
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By providing an inhibitor of Notch pathway activation
the proliferative capacity of intestinal adenoma

wa@pabos21aglenocar ci noma is at | east in part decPE€ENERN05/000788

Preferably, the decrease is such that it is visible
with a scan or an exploratory pperation. Even nore
preferably, the decrease of the'intestinal adenona
and/ or adenocarcinoma is conplete, i.e. no (visible)

t /1 f d .
REF B R Thee P DR R e St S Rl Rl Prgression of
Aﬂﬂh&ﬂér@d&@&seﬁ%&ﬂ%@éy BREralReiniBb£habt ¥n the meantime
conpl et el tch pathway activation is
de\ze)]mpbdsfmdretasel mmbmm smlasa,s PAPGh(MN-(3,5-

n-1ii tig)ulieh : er abl h
g ropPary LA o Raa I SeRey ey cias b xhesthahdgigo compounds
ﬁ’&% Qhe %ﬂgﬁﬁ& [FAOREAS ﬂylsd&fotrﬁ% ) HBYf@IiAY % e (DBZ),
signalling in a non-a enona and/ or
Mék&d@ﬁdmépmw,nhY@El]l 575 Mhdenary ptlhﬂisphapabbmjzested for their
activation is defined to include pathway ﬁtlvatlon of
me@mtawalmbm@ PR VHABIOVGTTIOBr G RESRPF ol eSaraip tagg g hibitors

B B g e fBR IR HERER s AR WATH ATl e
Ah BERRS GANE QALY FledMR! g@@fohunﬁaéyaﬁﬂoﬁés @ndrel i gnant

tunmor andis also referred to as colorectal cancer. The
ﬂoenmdliaelelsleisfibahza]@e’ﬁm Sewtral ofahene gsecraterminhibitors have

reldgé?e&n;glgﬂgteg?@!?]so ?%E@ﬂ%taﬂa |s der'%’ﬁ%g]%ersonthat

SmdendVee diremd pﬂtefekk&ash gﬁq%@s&ﬁmmmmaﬁm
A ne

net astasi s nay ocat ed anywhere in the body of the
@ilenbejrcincrat gatesarijiactn ahonalkocanpiisingrat lebekin patt inhibiting
enpocar ci noma et astasi sl oca

ﬁotghm way actiyatiogsinsaid a%ag (\,z\fherl]"eltnhsealldli\r]]gtcﬁrpatﬁl%}agr
activation is at least in part inhibited by providing said animal with an
inhibitor of y-secretase, can be performed by providing at least one or at least
two or more y-secretase inhibitors, i.e. by providing a combination of different
y-secretase inhibitors. It is clear that y-secretases are typically capable of
acting in (at least) two pathways: the APP and the Notch pathway. Chemical
companies have in the meantime developed y-secretases which are specific for
one or the other, e.g. y-secretases that are specific for the APP pathway and do
not interfere with the Notch pathway. It is clear that y-secretases that do not
interfere with the Notch pathway are not useful in a method of the invention.
Hence, preferably a y-secretase capable of interfering in the Notch pathway as
well as in the APP pathway or y-secretases capable of specifically interfering in
the Notch pathway are preferred. Such inhibitors can for example be found in
Harrison et al 2004, which are incorporated herein by reference.

In a preferred embodiment the invention provides a method for at
least in part decreasing an intestinal adenoma and/or adenocarcinoma present

in an animal comprising at least in part inhibiting Notch pathway activation
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Moreover, a nethod of the invention is suitable in the
treatnent an intestinal adenona and/ or adenocarci noma

w@rabos2128 net ast asi s derived thereof independePCT/SL2005000788

si ze. One di sadvantage of currently used tunor therapy
is that said therapy often nee?i to rely on the
presence of newy forned bl ood*vessel s (angi ogenesi s)
to deliver the conpound used in said therapy to said

R e BB S S Tt ARG AR pa
GhR Q! PR YL RdLe 84 eﬁﬁkﬂeﬁ vﬁ'ﬂﬂ at}tlgééreﬁﬁsfeflﬁh%iﬁéla%&@}em said
into post  mtotic cells. Hence, a snall tunor

dnhilitoredfastemsetmse uws THORT oy dnbarmzamnem Mebaeztoshazepme
fg d) can be treated at a nuch earlier tinme point
& kg:red to sone of the traditional therapies. In a

pref er r e¢) epROSERDE Bf\ed INENUHARVRIR thdfSing tHR B ation of a

for at least in part easing an Intestina

Podimitosidesticiasmi mademmaeaﬁd/omammmmmbnmmﬂ aadnbese
at least_in part i nhi bjiting Notch pat hway activation
icRIRguaRdgrihmg hapect simptlane e%@&q%kl%ﬁyc%étng/m thminvention.

5B PARE 1 BRTE00 0! AR ERt QUL AR AR DAPT

-secret ase I n itor’ - Secretase

Iy 4 1060 i0$ 1t)<1ﬂ\/1eaﬁ&niee1c@we1damouﬁt@af DBY, ¥ BZ can be used if
non-peptidic or senmipeptidic and is preferably a snall
rrohaarka to Qia-f Qé@bgilamg sipnilaot xestdbswer e ori ginal |y
defined for Al zheiner's d| sease. A key step in the

pat hogenesi s of Al zheiner's disease is APP proteolysis

resul ti ngzd firbAgy Bﬁ’ﬁl‘i@éd Ahowf y-bdreeBngl; §|adco%ﬂﬁk|0@%rotems
(Ab), the principle protein conponent of the

oﬂ_mmtélet evdysof at leesehr parqquhlsmgONotCﬂnep@Iw%sacmmn is

SmoURiG BF AoRRPIT PP R b6 oL tion At epid ggmplex of
32%%41;1@ HeBARL RS RRM o1 LT cd:c?sl&él%ﬁvt%qae"\é&i\}é" 1€ is for

rane by g-secCretase to produce Abpeptid
example accomplished by providing one of the components as a dominant

negative molecule or by providing a part/molecule of said complex which
part/molecule comprises a mutation preventing further complex formation or
resulting in an unstable (non-active) protein complex. Yet another way of at
least in part inhibiting Notch pathway activation is by specifically inhibiting
the catalytic part of said complex, i.e. specific inhibition of the presenilins.

In another preferred embodiment the invention provides a method
for at least in part decreasing an intestinal adenoma and/or adenocarcinoma
present in an animal comprising at least in part inhibiting Notch pathway
activation in said animal, wherein said Notch pathway activation is at least in
part inhibited by at least in part diminishing ligand mediated activation of
Notch. As outlined above, Notch pathway activation starts with ligand binding
after which event the Notch receptor undergoes a conformational change that
allows ectodomain shedding through the action of an ADAM protease. It is
clear to a skilled person that the ligand binding to Notch may be at least
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I nhi bition of Abpepti de production by bl ocking
g-secretase activity is atpresent one of the nost

WEe@wiosileg) t herapeutic strategies to sl ow pr ogPEENL2I05/000788

of Al zheinmer's di sease pat hol ogy. Several conpanies
have in the neantine devel oped g-secretase i nhi bitors,
such as DAPT (N-[N-(3,5- 1

di fl uorophenyl acetyl)-L-al anyl ]-S- phenyl gI yci ne

t - but
T T -
RRE)igaBd-thbenRZed hareRilios ))f NeYcK islaﬁléﬁsﬁﬁﬂpﬁﬂﬂ&’lmmlshed by

ot hers, have been tested for their g-secretase
ipthidimg sgichaninyak yith/m dowenanenegativeligend ofNotch. Examples of

%]S[ﬁaéct% llég ‘Q‘g‘b%}%r %,ﬁﬁogglrntsﬁéglng ‘Ea&og% bl nc? gerrate Dominant

glaﬁ%q{g%rfﬁvﬁe bee g Mfiade bﬂbﬁﬁhﬁg REMNJIER /e§éb11{t9£l@5$ without

benzodi azepi neS/ benzol act ans. Several of these
gfusldfxerr etcalsratllonmftN ttoh atthmya(bhmkdtyg bERiet¢mpatliwmay aktivation),
and trials. ar. to i.ll ed person

phas a
TRaY %a detve r@@rsaafl naéag%l 1?%?‘1:5’2“7 for, %&fé gprglucing small
I [ r.
10 2 SRl iR IONR PR h A DRIOAE PALDPTRRRARARAL g In case
pathwhyn iaehit neihtreiligasadisdirabiroaghwheo ebntadivdithid¥ atich, binding

pat hway activation.is_at in part Jinhihited by
mf @wddﬁﬂ@l%man%gﬂtﬁéﬁ ligpn t%li\ltqtﬁlh Fikespplage without £ ther

%c’f&%%%ﬁhao?ﬁhe%&cggaa%ﬁwn&r oDy p] gé(fddddlﬂ ntl x‘f‘eaggattive ligand

or at or re g-secretase rtors,

istRksn@$ i ldhper peﬁ@&@bflﬁhieotrd) N6t dhet bﬁ’ﬂimg of natural ligand is
g-secretase inhibitors. i s_clear_that g-secretases
avraétltvmctnmfyr@dﬁa@smé)l@ifebabqukgdhhhxbatedl 2@ £y 2 gamsequence Notch
cp%gfﬁ%{f %ct E ?E ?eatsrﬂ ?n NOt h Bag Pe\a/@ dxa%gfgs o&f dommant

rrean eve ope ecretases

\Mygﬁlaw@rlﬁga&megfé‘ fo k@B Qn@faﬂtb of UMY an® S@rrate comprising
g-secretases that are specific for the APP 8at hway and

dotreeellithreddletiensi( S wn aind Aﬁa&hnwaTékﬂ/]@}laSl 1996). cl ear
t hat gscret est rfe wi t.h t
ot by aiher pestarreck e BB 0 il ke tbvation of

Notch is at least in part diminished by providing said ammal with a dominant

negative Notch. In principle each type of Notch molecule may be used for this
purpose, i.e. Notchl, 2, 3 or 4 or a functional fragment and/or a functional
derivative thereof. A functional fragment is any fragment (N-terminal
fragment, C-terminal fragment or an internal fragment or any combination
thereof) derived from either of these molecules (or equivalent thereof) which is
capable of binding to Notch ligand. Such a functional fragment may for
example be present as a membrane or as a non-membrane bound compound.
By binding of the dominant negative Notch to the available ligands, said
ligand cannot bind to naturally/originally/functionally available Notch and
hence Notch pathway activation is at least in part inhibited. A functional
derivative is for example a Notch molecule which has been mutated (point

mutation, insertions) such that binding to a ligand is still possible but that the
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Hence, preferably a g-secretase capable of interfering
in the Notch pathway as well as in the APP pat hway or

w@2®eosH@ases capabl e of specifically interferP@mNLEZN05/000788

the Notch pathway are preferred. Such inhibitors can
for exanple be found in Harrisg et al 2004, which are
i ncorporated herein by referen In a preferred
errbodi ment the invention provides a nmethod for at

R oo B SR A T % JRURAR B, R unctiona
|d%§§ftativ@ 1ﬂ§§ftaléd‘Bé Betived fNah GhoPlRdnyRieC Th at habther preferred
sai d ani mal wherein said Notch pathway activation is

ambehstenit saphhigandmdédintal agtiyatoun dof gt@alsdatalﬁaﬁhin part

i.th a. g-secreta nhi bi t or ere d hi .
Siinin @7 IS FR R dnbb shIn st st apable 605t least in
%%9’@ Bﬂicﬁﬁ%”cﬁ@lr{t@@cm waé%%za Not8L 13 g‘éﬁdk?ﬁ{cf‘Notch Such an

fective 1n inducing formation o ostmtotic
@mltiboﬂyamfamemtap]:mdlract@ﬂctp thd érgama]rb:mdm@paﬂi ¢f Moith or directed

OS5 carmeUnE L et B L it o L B LT
B A P g e

¢hix hattsad pirf)vmledphﬁ@j)ehde%% thertypbobéuséd mhsbtﬁd)m bf ligand
results. As al readi\I outl i ned abave, g-secretase is

@@%ﬁ%@d aetiyrideroh ot%dbﬁéﬁsm;ls éhe gomeg 5he qrﬁﬂfﬁé@l@ of (at least
r;fllh': th@DNSEﬁF Wcﬁ‘%%%ﬁia‘rlgmesﬁlt%%ﬁ f‘lggglogyof

i'npar I'Ng tion

GoRRhevtiefcellk Qfo@leﬁ(%nﬁﬁé Fabtetaally) frotm ﬁ@mf(ﬁmé(ﬂmahgnan’c cells.
considered to be active. This is for exanp

acconpl i ﬁﬁe@rmdipt@mdiedg ignibitégn (Q'f@td%ﬁid??é"ﬁtoé liat preferably
SR SOBSHPAEL  hfaeap e wave. o
‘fi?‘é?%gﬂto?l%ﬁf %M@H'e@ﬁ‘b(ﬂhﬁ%@ﬁt {invehtBapreeRls@Xmethod for at
least in part decreasing intestinal adenoma and/or adenocarcinoma present in
an animal comprising at least in part inhibiting Notch pathway activation in
said animal, wherein said Notch pathway activation is at least in part
inhibited by providing said animal with an ADAM protease inhibitor. After
binding of a Notch ligand to Notch, the Notch receptor undergoes a
conformational change that allows ectodomain shedding through the action of
an ADAM protease. ADAM stands for a disintegrin and metalloprotease. By
providing a substance capable of inhibiting the protease that accomplishes the
ectodomain shedding, the Notch pathway activation is at least partly but
preferably completely inhibited, i.e. no formation of NICD occurs. This results,
in the case of intestinal adenoma and/or adenocarcinoma, in a change from
proliferative adenoma and/or adenocarcinoma cells into postmitotic, e.g. goblet

cells. Again, local inhibition of Notch pathway activation is preferred to avoid,

as much as possible, any possible undesired side effects.
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resulting in an unstable (non-active) protein conplex.
Yet another way of at least in part inhibiting Notch

w@adoamsai2@act i vation is by specifically inhibitPCONLE®5/000788

catalytic part of said conplex, i.e. specific
inhibition of the presenilins._ln another preferred
enbodi nent the invention prOV|H%s a nethod for at

| east in part decrea3|ng an intestinal adenoma and/ or

adenocar esent ni

Teast | n b aerhi Bt NEReR e i) Phid flsdiBhren ways of at
sl AP linhMEHE NuteRIa@tivatieh may beayndfihbd 86, fof ek&mple,

at least in part Inhibited by at | east in part

aierienss bffimpcyi gand nedi at ed act i vation of Notch. As
out | i ned._apoye, h _path ctivarion starts wt
i gand DIR #j‘aég?’@ OTRS RS SR A %&%’@ﬁ’to&ot%the Wnt

gﬁ@ﬁ@@?eﬁlo@t cORhAAB IR thehasoss ﬂﬁaiht@éth%lﬁumor suppressor
oimal n sheddi ng” t hrough the action of an ADAM

peat 26 .(Kitzles andddrgelstem, SIK96) eWeﬁwmcendy delh@fmlned the

SV 8F Bt e ppp @l o oo PRPER Eatsy R A @i whveiled o
SHEALRI RSsvRERLES Aol hildea @Qné;ﬁﬂg %trsﬂfeqahw 90

In part m ni provi di ng

$b g raibd 1¥e(vawi dehWa tekdng rani Zﬂég)at’]]‘mv‘esiggm whetbotrathis

Exanpl es of natural Notch |igands are t.h roteins,
pErtRetryAFdeads e tise Nosghe pathiray are Sﬁéi;}a& the eRpERstn of various

PRI PR T} B R BB i ptanconsl

@EcﬂoirﬂfhdoAPmﬁthaﬁt inviad in00}e. Tibgerkeal] @kpvedidn ofreeaptbrs and
nat ur al ands, for exanple bﬁ%produm ng smal |
digamdﬁgn ma@sclb%@ﬂ:ééolémwdt CHIPYERREE AN apfereitad

nat ur al t .
L R TR TR AR e 48RS recsion
Ciﬁ HARAB I NREFANb1¢R 2! drEPDE1th AN GR ddakes e (ﬁqzﬁe%POQﬁhtant min
further activation of the Notch pathway. Preferabl é' bch
ofC

sapwsed Moreaimup ovsgatly y HES Igexpressiook gidicatdee pbactien
%ggrrllﬁ%%g?gcgulrggd tngt 'Sﬁfycﬂa (?rgr%tsb Ibrlll(%l na(l]s gfso tsgl[vaed unl?ormly in

adenomas of all sizes in the intestines of APCmi» mice (Fig. 1). This observation

implied that, like in crypts, both the Notch and Wnt pathways were active in
proliferative adenoma cells. The herein disclosed examples show unexpectedly
that stem/progenitor cells of the intestinal epithelial need both Wnt and Notch
signalling to be able to remain undifferentiated. It is herein disclosed that the
same is true for transformed/malignant cells in which the Wnt cascade is
constitutively active: Notch activity is needed to maintain the
transformed/malignant state of a cell.

In a preferred embodiment the invention provides a method for at
least in part decreasing intestinal adenoma and/or adenocarcinoma present in
an animal comprising at least in part inhibiting Notch pathway activation in
said animal, further comprising at least in part inhibiting Wnt pathway

activation in said animal.
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partly and preferably conpletely bl ocked/inhibited and
as a consequence Notch pathway activation (is at | east

WO poop@s2128 i nhi bited. Exanpl es of dom nant negaPCT/aL2005/000788

ligand are for exanple nutants of Delta and Serrate
conprising intracellular deletions (Sun and

Art avani s- Tsakonas, 1996). In ot her preferred

enbodi ment said |igand rredi at ed activation of Notch is

at least 4n dim n| s oV i.d. an
oo R ding AR YRl A B sl
%ﬁff@@fn%hfraﬂﬂ @ﬁ%&sﬁm Qaemg afxﬂr/ozt M&l&um%ﬁha khe-

2, 3 or 4 or a functional fragment and/or a

ﬁmaﬂmgmmﬂdhoMranﬂfdmmed béﬂé defifiérentiatesmand oed sho‘ra]g?r@h@r its

N-t t, Gt
Iffﬁ?lég ?n%éqqgﬁ%ﬁlﬁra Mﬁr@] ofAHy TERBPAGRdeppma and/or
tala%hgéﬁx)cngﬁﬁ gtf% 9153)1 I'b%hoﬂfoft ﬁﬂn £ SPN%%}% géthway

equi val ent t I'S capa I ndi n
N@twbt]bnwdellslsdn fnlﬁbﬂot obHWalt Ifathgar@nictnwldm rcells of the
exanpl e_be present_as a nenbrane or,as a non-ne

petRTdnad Rdenpera Byd/pr ﬁé%@caéfsmpﬁha é# rﬁaﬁﬁtw@anﬁﬁg 1n at least
%?1%@9#18115&%1&% %T &l’rﬂ? 19:eg1{,1 ?Pﬂ)%l tqg%%a%ac;aa%f%rson skilled

0 natura oaly avai

Nottab agh Ghzﬂeﬁﬁ@sﬂiﬁébiddiﬁﬁlm\@nd&ﬁtadé@bbmm@natmhy‘f a%do be treated
in part inhibited. A functional derivative is for

bydiel sleanider bf ol as prshway énhivatorbeen mutated (poi nt

mut ation, insertions) such that binding to a ligand is
still possi bl e but that thenutation prevents the

si gnal  offnld@aRer Bnbe ek Pt HREInveabdHI groetesAise of a Notch
functional derivative may al so be derived from anot her

sqaéhwas’ inhibiyest inathst prep apatdee of ednedicadiont dor thd treatment of
vat,i on of. Notch, i s, at ,| east

A et PHEEREE G5BT BUPTHGCRRRY 2 arogy B tiged sbove for the
Qﬁé’d}ﬁ)‘a@é&@ﬂﬁﬁ% €0 Phe dlvdiRaH, thltRAE thib‘i’ﬁJi“'s Rgay Be used to at least

interactin ween a Notch 'ligand and Notch. Such an
antpiaro dycnestsé dhe éxanptien of NI dntldiemice alttilepatdnipartipmegvent
Fi\?rttch(;)pfat Wtagfhacgc{va%{orne X%%lples of preferred Notch inhibitors are: y-
secretase inhibitors, such as DAPT or dibenzazepine (DBZ) or benzodiazepine
(BZ), an inhibitor capable of diminishing ligand mediated activation of Notch
(for example via a dominant negative ligand of Notch or via a dominant
negative Notch or via an antibody capable of at least in part blocking the
interacting between a Notch ligand and Notch), or an inhibitor of ADAM
proteases. Moreover, such an inhibitor may be supplemented with a Wnt
pathway inhibitor or combined with already available therapy such as
chemotherapy, surgery or irradiation.

In a preferred embodiment the invention provides use of a Notch
pathway inhibitor in the preparation of a medicament for the treatment of
intestinal adenoma and/or adenocarcinoma, wherein said intestinal adenoma

and/or adenocarcinoma occur in patients with the hereditary syndrome

familial adenomatous polyposis (FAP). FAP is caused by an inherited mutation
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The production of antibodies is routine within in the
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is provided. Independent on the type of used
inhibition of |igand nediated agtivation of Notch, the
result is the sane: the formattdn of (at |east part

of) NICD is inhibited, which eventually results in the

JBHTEy PRt R R e

"AHBAH SlGHp s HYLPhS aﬁﬂsﬁlﬁﬂ vv'tﬁéléf t]@@tﬁé ofRfthe RHHII of the intestine.
preferab y conpletely tch pat hway activation is

éfﬂmomplst smmqmpdypfaerdethe welyonel thap eandrecomeran adenocarcmoma
ferred enbodi nent, e ovi des, a .ne
ReFiS pAPRaBatqts pavh: b EATL AUareAT e ERAr oo S DS develop
%H%?éhcﬁf%‘%‘ﬁ@%kﬁi NHRe Qfo sda{nﬁne%aﬁl | 3B A BLhAItAE age of 16.
[ east in part inhibit Not ch hway activation

|Uln]sea$ demnmthl thesdpobips sdmo&tt N&Wajf\s ﬂav&impynmancar i Iolividuals
is at ast i nhi.bited b ovi dj sai.d ani I

ﬂ%n%s«% r SPCwttakiapisie 1ot oY aF istotar ﬁ@los?ctafaancer but
IR

tchnoerg A ttdreu et AP QAMP)ADAMep% otveas erardiv sf EAH’Sm which a
for a disintegrin and netalloprotease. By providing. a
PepsImAeeel @%gﬁﬁé’o&mﬁ AHIbP tdogg noh&spaly é&gelwrﬁa& early as FAP,

R ATRYSICR SRR RS REATIE PR ol IR B anered the

hwdy “ac I on eas par
GRRRhRtely the Bhﬂltffﬁftallly subjétRed 86 aqjmphyrafctlbll (&Eb)total colectomy.
occurs. ThIS resu In the case of intestina

olgpigmey mayeRew Maetiydremskipred it antient spffering from FAP is

R i L R AR

'AFICb'ntmR:@ £k iNghehcipR! theadoudgéipsat bPRubfardFafferred to
avoi d, as nuch as possi bl e, any possible undesired

si de effects It is clear to a person skilled in the

art that IfallyS% a(%llofc}fleerr een%)o&\a rXent the’s 1nvent10n provides a pharmaceutical

composition comprising at least two Notch pathway activation inhibitors or
comprising at least one Notch pathway activation inhibitor and at least one
Wnt pathway inhibitor.

Pharmaceutical compositions according to the invention may be
provided in the form of a powder, a solution or suspension in a(n) (non)
aqueous liquid or as an emulsion. Said pharmaceutical may further comprise
pharmaceutically acceptable carriers and/or diluents. The pharmaceutical
compositions may be administered orally, parenterally, intramuscularly,
intravenously, parentally, intraperitonally or colorectally (for example with a
suppository). Oral and colorectal delivery is preferred because the to be treated
areas are easily reached via these routes of delivery. Moreover, the delivery is

preferably locally to avoid any undesired side effects.
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| east in part inhibiting Notch activation nmay be
conbi ned to, for exanple, increase efficacy.

woO pdoessiiegl adenonas result from nutati onal acPCI/AL2WDE000788

of the Wit pat hway, nost conmonly due to the | oss of
the intestinal tunor suppressoi gene APC (Kinzler and
Vogel stein, 1996). W have rec 71t|y determ ned the Wit
target gene programin col orectal cancer cells and

t hus unveil ed a [e 1 e
ceIIs_angvﬁsd?F? ra?ﬁgg%gg ng?l5%%?$%¥§g%9§%438g8n18Capabm
YaEed bAdoLbxapld B alréad. '\%ﬂt‘z‘l@%ﬂ pladEm Wesiiheticd, Rb Sletermine an
symretry exten to the tch pat hway, we studied the

eﬂisc‘ess dosagsf Oﬁ/ﬁr |eaamp\lbtfb%P'ﬁamd/myD enBZ. dereover, by

[ enes Jn.aden s th t t aneousl

e ped R capt b WelbRBav by fog SR R B kel ceffegiive dosos can
LESER aégerﬁﬁﬁealbgﬁmssulne@%fmas closely followed the
crypt expression”as reported previously (Schroder and

CGossl er, 2002). As exanples, Fig. 1 gives expression

in adeno tch2 an Delta-llk-lln 0

the APC ﬁﬂsgﬂ%@? Seoh R kRS (A Ayt PG ingd methods,
&thldam bER t@fh@ﬁfx)e&’l%omts‘m nglaﬁééfﬁgas an additive

rre not only |n rypts but bserved

lﬂfﬁsﬁd)lﬁsiﬂi) yo bthadtﬂmapQSOFoﬁékampkesf 1tr1s tdleeldledttes'emm an

of APC'"" m ce 1). This observation inplie

taﬁlgpoma QAR @deng)ﬁrgm%% W1t EURGRIY 2 2 rweﬁgs%werdmg to

9&1% gr? 1§ ﬁ‘p(fv (%d ngO% a%ﬁ/o%dcﬁﬂ% %‘ﬁ by aftélihﬁnlégff t8induce

OSG ow unex

%h@ %ﬁh@ﬂ@filo‘f arposehlitotif cellh@oinnd @dehomla pd/bhetieBdcarcinoma or
need both Wit and Notch signalling to be able to

rt@ maileasbriai goré farihies dearease ansadaas Fndps afleseRreHema or to

e . sane s true fqQr tran l C
e g (s o R B $h0Bke o
ACleh¥tddtihsmARETSATh iﬁ%ﬁ&}?drﬁpléﬁﬁerformed by rinsing the abdominal
cavity with a fluidized pharmaceutical according to the invention or by directly

injecting a pharmaceutical according to the invention in suspected areas.

The invention will be explained in more detail in the following

description, which is not limiting the invention.
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transforned/ mal i gnant state of a cell. In a preferred
enbodi nent the invention provides a nmethod for at

WO e@si53128 part decreasi ng i ntestinal adenona aPdI/NE2005/000788

adenocar ci noma present in an animal conprising at

| east in part inhibiting Notch gat hway activation in

said animal, further conprising®at |east in part

i nhibiting Wit pathway activation in said animl.By

provi ding an inhibit jvation to a

cell suffering from a ?ﬁm@mﬁﬁﬁa and/ or

adenocar ci noma, the malignant/non-transfornmed cell

differentiates and dies shortly after its formation,

Heserigmentdsi ng t he size/vol unme of an intestinal

adenonma and/ or adenocarci nona. By a conbi ned action of

an i nhibitor of Notch pathway activation as well as an

MAt&HEe ARl nY¥Yhd®d hway activation, cells of the

intestinal adenonma and/ or adenocar ci nonma

differenti ate, resulti ng in at | east partly

?%nrrg%l a}i n%oof. the i f iynal [ | ignancy. It is clear

|5) SOMOERPHIER9 %W Nat intestinal adenoma

and/ or adBROBAGHNS BRtIHBNiR $OrDEsdd Bas 0 Dvtillie7e! 0;

action of a Wit pathway inhibitor. In another

Sbodasatn), mhesé antiri-catenpn GUiH0eTramedustion MNabph

pat hway i nhibitor in the preparation of a nedi canent

for the treatment of intestinal adenoma and/ or
Eﬁg g?érg gérﬁkf(ﬁ?qﬁlﬂﬁfﬂdm@o@ﬁeﬂﬁsiﬁ ahl¥®in situ

s ac to thé invention

|hyb1b|dt19at~10y be used to at least in part decrease

the for |on of .NI.CD and hence at_ | east r

pr event aafcwa§§ﬁssﬁted@(sawlé§e pd flushed gently
EEb cﬁ??ﬁ"* %ﬁ* | B aPluely (HRAL 7R Qysh with Formalin.

blﬁﬂaz@ﬁaﬂzlﬁp@stﬁle( BZ% rohed nl!phlnb(b heongefeabireleodnd fixed in Formalin

di m ni shi n% gand nedi ated actiyvation of Notch
at RT for 16 ours The tissues were sectioned (2—6 pm). Followmg dewaxing

and hydration, sections were pretreated with peroxidase blocking buffer (120
mM NasHPOy4, 43 mM citric acid, 30 mM NaNs, 0.2% H20s; pH 5.8) for 15
minutes at room temperature. Antigen retrieval was performed by boiling
samples in Na-citrate buffer (10 mM, pH 6.0). After 20 minutes, the boiling
pan was allowed to slowly cool down to room temperature. Incubation of
antibodies was performed in BSA in PBS overnight at 4°C and at RT for 1 hour
for Lysozyme, Ki67. In all cases, the Envision* kit (DAKO) was used as a
secondary reagent. The incubation time was 30 min. Stainings were developed
using DAB. Slides were then counterstained with hematoxylin and mounted.
The probes used for in situ hybridization are as described (Schroder et al
2002).

Similar in situ hybridisations are performed on well-characterised
human pathological paraffin embedded samples, but obviously with human

RNA sequences as probes.



(for exanple via a dom nant negative |igand of Notch
or via a dom nant negative Notch or via an anti body
weapalba20f at | east in part bl ocking the intePE/NL2IHS/000788

between a Notch |igand and Notch), or an inhibitor of

ADAM pr ot eases. Moreover, such gn I nhi bitor may be

suppl enmrented with a Wt pathma} i nhi bitor or conbi ned

with al ready avail abl e therapy such as chenot her apy,
Lff;adigtion. In a preferred enbodi nent the

|nvenﬁﬁ%ﬁh%$%%?@%§ use of a Notch pathway inhibitor in

t he pRllRkdhtdewelkine aadilgairationf tissldewbienicibatedfor 5 min in
i ntestinal adenona and/ or adenocarcinona wherei n said
iAdeioax Bl (156 am Orito ageiie poisdehvbsaasiensiyavasled i water, 1 min

Eﬁéﬁ%#gﬁgaﬁ%%ﬁrgglgg @?J;HEA%’ %eﬁigg t%E{E a%g]%(ll 61?5(37161'16 and mounted

WilE Pdresk mut ati oni n t he adenonatous polyp05|s coli
(APC) gene. Pol yposis essentially nmeans "many pol yps".
Pol yps are small growths of tissue on the wall of the

estine., The .no and t.he onl & Lhat
Eh B mlog AldBr LI oA-or R oot R Rl AR AR E e
I n FARL8REHRAS At AP Chous aRAse:@f trBRtedPFithe@) @ifferent, orally
t hroughout the col on. These pol yps usually begin to

fdetive salda ryebetcr@aag en]mlﬂoﬂm@s (]DJAIPéé 3 00ergikgdn coreo8) for 2.5, 6.5 or
I al.nost. a into. c | ndi vi d
s iR NIRRT J&Of?@?gmdf%mmeﬁ@usmlogmaﬂy

for colorectal cancer but may al so have an increased
ri sk over the general population for other types of
cancer. Attenuated FAP (AFAP) is a |l ess severe
variation of FAP in which a person devel ops |ess

pol yps. AFAP does not usually develop as early as FAP,
but it carries a simlarly high risk of cancer. Once
FAP is diagnosed the patient is in the end typically
subjected to a prophylactic (sub)total col ectony. Such
a colectonmy may now partly be skipped if a patient
suffering fromFAP is
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subjected to a nethod or use according to the
invention. The herein used APC'1"1lm ce are in

w@rinaosyke t he counterpart of human FAP. | n yePCEND2(08000788

enbodi nent the invention provides a pharnmaceutica
conposition conprising at |east two Notch pat hway
activation inhibitors or conpr?%ing at | east one Notch
pat hway activation inhibitor and at | east one Wit
g@%ﬁﬁgg i nhi bitor. Pharmaceutical conpositions
ng to the invention may be provided in the form
of a powder, a solution or suspension in a(n) (non)
aqueous liquid or as an enul sion. Said pharmaceutica
may f urt Aetestiomridesoptaarmeaek from ahhiatied pchlyiagion of the Wnt

caryiers and/or dil.uents. Th h ceutica

EBHRBE: FOIG CREPBU S i P BHo GH 1o s gt ygpressor
IoRhE MO G AEWYd ih qﬁh@ﬁ%@wgemﬁﬁﬁ,ﬂi@%;mm and Clevers, 2000).
intraperitonally or colorectally (for exanple with a

S hesktrecently Cepdrtedd reolarkebleasymueletyebytween the colorectal

preferr because, the to be treated areas ar asi | )
CaBeHLE IR 204 RESEC Rt OaT THEFs % InyjsF s\l e rglession of a

g?bfe ¥§§é£ i g?{ﬁ%%ﬁﬁﬁl@/aﬁ Qe Wl&ﬁ’eﬁﬁ@% 8/ Qi oY TY qg@%égig%ﬂe whether

respect to the doses it i s not
tthatsya s kidyl ledween soypissarcbjiabbtdnabasgdacn dxienéx éorphe Notch

O T MR L
Egr e%b%[e%%gqﬁ’ad%%oﬁlsisnc@)ta@ @501? ar{gdlutsié/% Sufeh knk Q&?@-m tant min
RS ing ‘experinents, effectiv doses" ¢an al €0 be

dedesdTAenRYall BepEdskionest eessRs aBadigderlstinendesentds dosely
phar maceutical in any of the outlined nethods, a

poldewed she cealt exprestpngsrepetiediproeiousbn(Schraderand Gpssler,
S0, YOk PRy $rRU05E AR SR,
gbggc%ign}kggﬁ{rgﬁméﬁé.tMoﬁéJ{rﬁﬁéﬂtanﬁyPPﬁ%ms‘;ﬁ%ésﬁﬁL indicative of
active Notch signalling, occurred not only in crypts (Schroder and Gossler,
2002), but was also observed uniformly in adenomas of all sizes in the
intestines of APCmin mice (Fig.1, right panel). This observation implied that,
like in crypts, the Notch and Wnt pathways are simultaneously active in
proliferative adenoma cells.

We then asked whether Notch pathway activity was essential for the
maintenance of the undifferentiated, proliferative phenotype of adenoma cells.
We elected to inhibit the Notch pathway pharmacologically through the use of
the y-secretase inhibitor DAPT. We then initiated treatment of 15 week-old
Apcmin mice that at this age carry 30-60 macroscopically detectable adenomas
or polyps in the small intestine and 1-3 adenomas in the colon. The mice were
treated with for up to 15 days, after which their intestines were examined
histologically. Based on a pilot experiment and published treatment regimens,

the Apcmiz mice were orally dosed once daily with DAPT at 100 mg/kg in maize

oil. No consistent effects were seen on day 2.5 or day 6.5 of treatment.
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the invention is provided before and/or during and/or
after surgery to induce the formation of a postmtotic

w@edoe/052126n a adenona and/ or adenocar ci nona or POI/NL2005/000788

| east in part further decrease an adenoa and/ or
adenocarci noma or to treat renaning (possi bly
non-vi si bl e) residual adenona d/ or adenocarci noma
cells. This is for exanple performed by rinsing the

dom nal _cavity .w th f1ui diz j.cal
BTN el it SR wPPRATRE SHkhGfias af day 15 of
RPSRBRGRULtRahc20eRinde. AQ deheoristveatliiarFign2 susipdciwtbers of
areas. The invention will be explained in nore detail

ipmokifeeating] Bub ryosidiserdeplsidyamatidadly decreased. Triligng, colon

t he inventi on. EXPERI L PART erimgnt | tefieal
ngRAGHE VARET G S5 Y G Rt W SIS TETPEer g Phaote,
%)%iifé%ﬂgnqmdd%?t%rﬁ,sn&ﬁhﬁl &5p8s W%Qﬁ?afﬁé&éd.@a@f%e foci of Alcian
1:100; . NovocCastra), nousé anti- b-catenin (1:50;
Blaagadsitivogohlabsldlls fad sppesanbtleopebpar Hid atenomas. Nuclear p-

AR OT RAOE Ui Srieesb 8 ereR a6t sen ek hat these
PPN ok By BRI G G lie givon of

walsnbaldsed dipall AhtestineoMhacidetbnrtd Hisandagaixedains dark-brown in
Formalin at RT for 16 hours. The tissu

$he defs maaeln Glhpyolifrmticnpn g vienasd hg’efiiﬁ\ﬁ’fgmiagi (gight panels),
L R
0. 2% H20X wihllth: DeviddnchShds imwilesd tHe agadseapenatlie enajor
Antigen retrieval was performed by boiling
driving force behind the proliferative potential of transit amplifying crypt
progenitor cells as well as of adenomas and adenocarcinomas of the intestine
in mouse and man. The current data indicate that active Notch signalling
plays an equally important role in the maintenance of the undifferentiated
state of crypt progenitors and of Apc-mutant neoplastic cells. While the Wnt
cascade is mutationally activated at the onset of the transformation process,
the Notch pathway most likely remains non-mutated during tumor
progression. It can be envisioned, though, that a strong selective pressure
exists in advanced tumors for the presence of activating Notch pathway
mutations. Such activating mutations have not been reported in colorectal
cancer. 4

The Wnt cascade, as activated in colorectal cancer, is generally
considered to present a rather unfavorable target for drug development, as the
segment of the cascade downstream of the Apc tumor suppressor protein is
driven entirely by protein-protein interactions. As directly demonstrated here,
the Notch pathway represents an alternative targeted-drug strategy for the

treatment of intestinal neoplasia such as Familial Adenomatous Polyposis or

sporadic colorectal cancer. Multiple y-secretase inhibitors of diverse chemical



sanples in Na-citrate buffer (10 mMM pH 6.0). After 20

m nutes, the boiling pan was allowed to slowy coo
waelowa/052128 oom t enper at ure. | ncubati on of anti bpdI/&E2085/800788

performed in BSA in PBS overnight at 4C and at RT for

1 hour for Lysozyme, Ki67. 2# cases, the Envision

+ kit (DAKO was used as a sec dary reagent. The

i ncubation tinme was 30 min. Stainings were devel oped

eI BoFe sl o T ESHBREET AR} e

ITybrd kg 3 iRfbsBin@ ] @5h1e %@Il|rﬁﬁﬂbé1§ﬁhreﬁﬁﬁ{al&bxﬁity2&aaies have been
Simlar in situ hybridisations are gerforne

waited eldhagrardipaldunweatedsidhaiffegt o thqsarcampqunds Yet, we state

zggﬁgﬂgggségpﬁg@ggéﬁq g?l\é?}?%ls sggaemqi@sq;m%’“@ﬁoa@mto attractive

JEWRX) Aﬂcaﬂl%dﬁli@'f §tf12p5b10fécg.c§1tt%§mg\pre i ncubated for 5

mn i'n clan Blue (1% 1n 0.5% acetic acid).
Subsequently washed in water, 1 mn incubated in
Neutral Red. Quickly dehydrated, washed i n Xyl ene and
nmount ed with Pertex. Pharmacol ogi cal inhibition of

Not ch signaling in APCmin mce The 8-week-old APCm n
mce were treated with two different, orally
deliverabl e g-secretase inhibitors (DAPT: 100ng/kg in
corn oil) for 2.5, 6.5 or 15 days, after which their
intestines were isolated and exam ned

hi stol ogical ly. Results Intestinal adenomas result from
mut ati onal activation of the Wit pat hway, npst
commonly due to the I oss of the intestinal tunor
suppressor gene APC (reviewed in Kinzler and

Vogel stein, 1996; Bienz and C evers, 2000). W have
recently reported a remarkable symmetry between the
col orect al



10

15

20

25

cancer cells and proliferative crypt progenitors in
terns of the expression of a Wit target gene program

w@ ra@n/osta28\ét ering et al 2002). To investi gate MEND2I05/000788

the symmetry between crypts and intestinal neopl asia
extends to the Notch pathmay,a¥§ studi ed the
expression of various Notch p way conponents and
target genes in adenonas that spontaneously occur in
ARC- nu _éﬁgt m n nmouse. In general, expression of
ﬁ%ﬂﬁﬁQﬁ%p | i gands in adenonmas closely foll owed the
crypt expression as reported previously (Schroder and
CGossl er, 2002) (Table 1). As exanples, Fig.l shows
Mpt&esal ahdndihelis and Delta-1ike-1 in adenomas. More
Importantly, Hesl expression, indicative of active
Notch signalling, occurred not only in crypts
was al so observed
tfrig)ggl%s ?ﬁpa@ﬁgﬁglgf&%ﬁméﬁ S in the intestines

Of APGhe' fol'[bﬁr@‘né Bingibbdidsivadie yasde Mousthirsti 06 r(&kﬂlOOon
inplied that, like in crypts, the Notch and \W

&&m@gaﬁmommﬂ%eﬁﬁm (5895 Teansdugtign; Iﬁ@%{ Rghbit anti-

. h Not ch pat hway
3@?ﬁ€$@y&%égﬁg§¥¢ﬁ |§p ?ﬁ g%iﬂﬁépﬁtenance of the
undi fferentiated, proliferative phenotype of adenoma
cells. W elected to inhibit the Notch pathway _ .
Aliaswecenople preparationy immanausbech emigteseand iassitu
g%pltoq:DAPT We then initiated treatnment of 15
B-71"1mice that at this age carry 30-60

macr osc omlféqhh;ystﬁeile&wbdvss AdReeIESaOs Wiy Radiflushed gently
smal |l intestine and 1-3 adenonas in the colon. The

witle colek BBSrtoateatbwe aty fesal opnteot fallaegd by af flesh Whtlt formalin.

glﬂleelalsrrapﬁ T | %gq?‘fv\f\ﬂg rm) 1@a$fI ?}%‘F}g dfighra)g)%ltc? g %Ez}#d 758389 Formalin

9%’]3‘?&516 LB6r£\PEhe tl%mééeVVm &cPloabkl X249 sed) Mafwitle dewaxing
DAPT at 100 ng/kg in maize

and hydration, sections were pretreated with peroxidase blocking buffer (120

mM NasHPO4, 43 mM citric acid, 30 mM NaN3s, 0.2% H20g2; pH 5.8) for 15

minutes at room temperature. Antigen retrieval was performed by boiling
samples in Na-citrate buffer (10 mM, pH 6.0). After 20 minutes, the boiling
pan was allowed to slowly cool down to room temperature. Incubation of
antibodies was performed in BSA in PBS overnight at 4°C for antibodies
directed against Math1l and at RT for 1 hour for antibodies directed against
Ki67 and B-catenin. In all cases, the Envision+ kit (DAKO) was used as a
secondary reagent. Stainings were developed using DAB. Slides were

counterstained with hematoxylin and mounted.

Gamma secretase inhibitor DBZ
Three grams of DBZ (Milano et al 2004) was custom-synthesized by
Syncom, Groningen, the Netherlands to >99.9 % purity. DBZ was suspended
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oil. No consistent effects were seen on day 2.5 or day
6.5 of treatnent. However, extensive changes had

wo@ewaiosaads wi t hi n the adenomas at day 15 of tr eBCTYEDL005/000788

with the conmpounds. As denonstrated in Fig. 2 and 3,
nunbers of proliferating, Ki 67-Eosi tive cells
2

dramatically decreased. In Figz col on adenomas are

vi sual i zed by beta-catenin staining (left panels). O

U B L LR APl Bl Pl A0 0.1

Q@I STHaen Beneak ekt hr oughout the adenomas. Nuclear b-
catenin-positivity of the arrested and differenti ated

cells indicated that these derived fromthe
e-negat i ve aden . Fig, 3 _exanpl es ar.e.diven
AR RIENE 47 PRy e phe Yomip™ SR RsEibelb G Bz
st ai NI RiRWRetidiE@el @.Et. wWRANEAS gafe@hh secretase inhibitor DBZ
proliferation as evidenced by Ki67-staining (right

pareste) dalizgvihhi(, 8d 10pand 8Pgaaneéke for bhlayke conmpound

DAPT. weal t h .of evi dence, has, i npl,ied. the t cascade

a5 ¢ hdVrRBIA G TR BerkiR WG 581 BPacs 6 cach were
ROL LSRN, 3 1@ do gﬁﬁ;’llgfé’ DB, Gh¥RlorR PERN WQMinf&hb® every 48
as well as of "adenomas and adenocarci nomas of the

iters tintyapenitomerséy fordl hadany s, Bifier cuhichnhtetdine si weliecexteamined
that .actiye. Notch _signalling plays an equally

i%fal?%%ﬁ%ﬁy by serial SRELIRINSt enance of the

undi fferentiated state of crypt progenitors and of

Ape- mut ant neopl astic cells. Wiile the Wit cascade is

MResdiitenal |y activated at the onset of the

transformation process, the Notch pathway nost |ikely )
remai {YS ABRLAYRATINE t@%ﬂr‘ior@(’@lﬁﬁiﬁ’ﬁc}bﬁw&% Hh V1Yo, Veeagynthesized

%ﬁg?@%%cé%?&%quiﬁg&gngt {@Ep 3989 ‘g)r};glg?t%{ ?{;‘BZ Yfocked Notch-

exl s vanced" t unor presence o
afdd vl ing DEI-Ba sPR b BBy wiblt 2b 1066 of SUL AMCGhdtVeHowhd). In a dose-

B ding xperiment, the compound was injocted every day ip. at 0. 8, 10, and
30 pmol/Kg in C57B16 mice for 5 days. At higher doses (10 and 30 pmol/Kg),
Goblet cell conversion was complete after 5 days of i.p. injections as shown by
PAS staining (Fig. 4C and D, resp). Moreover, cell proliferation had entirely
halted and histological markers (Ki67 and Mathl) revealed that the tissue
changes were indistinguishable from those observed upon CSL deletion
(results not shown). At 3 pmol/Kg goblet cell numbers slightly increased as
shown by PAS staining. (Fig. 4B). The combined genetic and pharmacological

findings show that Notch signalling is essential within the crypt compartment

proper to maintain the undifferentiated state of the crypt progenitors.

In questioning whether Notch pathway activity was essential for the
maintenance of the undifferentiated, proliferative phenotype of adenoma cells,
we elected to inhibit the Notch pathway pharmacologically. In experiment I
this was effected through the use of the y-secretase inhibitor DAPT. In
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The Wht cascade, as activated in colorectal cancer, is
generally considered to present a rather unfavorable

wo aroges21or drug devel opnent, as the segnent oPCT/NE2005/000788

cascade downstream of the Ape tunor suppressor protein
is driven entirely by protein-protein interactions. As
directly denonstrated here, th SNot ch pat hway
represents an alternative targeted drug strategy for

L h as F
et b Pkl B el RE AR SRR G bty
M’ﬁ Sh @h(g us€6f ehdp. %eéx%t:‘é&' 1&1‘1’1‘&15?’11;91f DB EVSRg et al 2004). We

chemTal ori gi ns have been devel oped for the treatnent
ahitdd e diremm entdofs® aeek-dld dpeaganiden wintle at ithe aggoddrey 30-60

cell nunmhers i.n ani toxicit t udi es, have_be
BRI JPHRE DAl deaES o BIPBL e e SRab gfatde and 0-3

Caf(elgﬁgt in t\ﬁ%t oldfE ﬁgtn?lcg I@QEh Gy t%%t@ﬁ V&l%?% 8910 or 30 pmol/Kg

es these g-secretase |n ors in
AV B dot [LO elalyb,eaﬂpfwﬂndl imidatints eeré exanihed didtalogically by serial
cancer . Experi nent Mat eri al . and net hods Anti bodi es
fSEELipRRAZ SHALYBE If‘é‘hﬁ§ﬁF%PﬂFr¢é* mrarwlpﬁga@mq%a. ghicheware often

%Sfrglée%de e ﬁsfl(eir?glgcurxf, tlog}"u 8% Qg%er@a%s%fcaﬁegg t’r ?&eﬁnﬁ&mal crypts
MFE@ I54,1CHDBA aki10brBJ fndfl/K¥ rebaily ﬂlqlimé@ Mathﬁl+sBA3+/K167

npl e preparation, inmmunohistochem stry and in situ

Hs}chhletmléﬁt Wathin PdenpmassFinaD, M4 vwhab idieseferteat qmol/Kg
whol e and f.l ushed wi th col d, PBS, t
FEES Bt PP OREETBSTL0 PASREAFOR GPHet Iy iferent
SORYbrdiohh BatdsRPeBchePvdEth Hﬂiﬂrﬂﬁﬁl ad@ﬁm@@,t e¥dd] fhithin the same
and fixed in Formalin at RT for 16 hours. The ti ssues
\mnmasle’Eo iqonedify 2he cnmrjersﬁm tadei hQO ddwnaxinng fend mice treated with
&y()g]a&]ito g{]golé?%%t Ie?e?_%@a yzed %r e({ertgrarguexgm\émtilh p%%eon a%g So? Math1+
nuclei. In 8% of the adenomas, >50% of all epithelial cells converted into
Math1+ cells. In 20% of the adenomas 10-50% conversion occurred; 28%
showed 1-10% conversion, while 46 % showed no Goblet cell conversion. Goblet
cell conversion was never observed in untreated Apcmin mice: In each of 100
adenomas analyzed, <1% Math1l+ Goblet cells were observed. The observations

show that adenoma cells can be forced to differentiate upon Notch pathway

inhibition.
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mM Na2HPO4, 43 mMcitric acid, 30 mM NaN3, 0.2% H2C2;
pH 5.8) for 15 mnutes at roomtenperature. Antigen

wo edociosa1a8 was performed by boiling sanples i nPCT/NL2005/000788

Na-citrate buffer (10 M pH 6.0). After 20 m nutes,
the boiling pan was allowed to 8' owWy cool down to
roomtenperature. |ncubation of%anti bodi es was
performed in BSA in PBS overnight at 4C for anti bodi es
g st Mathl and at RT for 1 hour for
%’fﬁ%%lg}qgggglﬂpect ed agai nst Ki 67 and b-catenin. In all
cases, the Envision+ kit (DAKO was used as a
secondary reagent. Stainings were devel oped usi ng DAB.
Hiadesialensa] enetlicdst ai ned wi th hemat oxylin and

nount ed. Gamma secretase inhibitor DBZ Three grans of
DBZ (Mlano et al 2004) was custonm synt hesi zed by

. to >99.9 %urity.
%@&wgl%gﬂgﬁgﬂ%ﬂlﬁ({e}ﬁﬁwﬁﬂ% o (W v) Hydroxypropyl
Met hyI'Tded follogdag (ah&iﬁmdﬁ:@ waﬂé\&sah MOudLaf W RK)6 7Tier00; 80
in water Treatnent of animals with the gamma_secretase
iNewaspeige).DBZusCaRBfratpeid (eh® Trmn@dtl@@om Lgbshi th t he

ganma secretase inhibitor DBZ injected daily with O,
3, 10, and 30 nmol /Kg for 5 days. W initiated

tTieatetimpie Hr ‘éﬁﬁ%a@idh Apdl’ 1ﬁrﬁnﬂﬂrﬁﬂnst&%@hﬁ§tx§30h

were treated with 0, 3, 10 or 30 mmol / K
i n j ect i offthe mREstiaal ﬁrnpiewae dllwetqd aBa w%mlg and flushed gently

b B PEREE arovs bt feebi yoiishe o o4 B B gy i Formatin,

Wéh%ll%t@ghﬁé {vaknR8tby fpt 191‘% atc%nm&% leid¥pt £Ad fixed in Formalin
ignalling in uiuo, we synthesized the g -secretase

i ath’B ifo10il 6 IhBer,g[‘he)tl:sg@esgwétmsedtyone DEZ—6 lnomp eBollowing dewaxing

NOtdC ﬂ élra%}/oang esectlons were pretreated with peroxidase blocking buffer (120

mM Na2HPO4, 43 mM citric acid, 30 mM NaNs, 0.2% H20g; pH 5.8) for 15

minutes at room temperature. Antigen retrieval was performed by boiling
samples in Na-citrate buffer (10 mM, pH 6.0). After 20 minutes, the boiling
pan was allowed to slowly cool down to room temperature. Incubation of
antibodies was performed in BSA in PBS overnight at RT for 1 hour for
antibodies directed against Ki67 and B-catenin. In all cases, the Envision+ kit
(DAKO) was used as a secondary reagent. Stainings were developed using

DAB. Slides were counterstained with hematoxylin and mounted.

Gamma secretase inhibitor DBZ and BZ

Three grams of DBZ and BZ (Milano et al 2004) was custom-synthesized
by Syncom, Groningen, the Netherlands to >99.9 % purity. DBZ was
suspended finely in 0.5% (w/v) Hydroxypropyl Methylcellulose (Methocel E4M)
and 0.1% (w/v) Tween 80 in water and BZ was suspended finely in 6%(v/v)

Bthanol/94% (viv) Labrafil M 1944 CS.
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in a cell-based assay with an 1C50 of < 2 nM (not
shown). In a dosefinding experinent, the conpound was

W0 pjoeosaAs every day i.p. at 0, 3, 10, and 30 nP@I/NK2posm00788
C57B16 mice for 5 days. At higher doses (10 and 30
mmol / Kg), CGoblet cell conversign was conplete after 5
days of i.p. injections as shot by PAS staining (Fig.
4C and D, resp). Mreover, cell proliferation had

I i ¥g€2’lg|ta§)gn? th‘ﬁb%o LGal ng%kee;tzﬁérlélilblpor DBZ and

@gu stl ngui shabl e from those obser ved upon CSL
deletion (results not shown). At 3 nmol/Kg goblet cell
nunbe r%"éﬁ%grmdeywemcmmted! 1ps witlohee Eym% setrgtagenigthibitor BZ

TS RO T e LB o -

Wi t hi rdeh® e % PEtBTRAS H?ﬁ%‘%é IDBZREIA BZ) %‘r@‘aﬂhﬂn&&%red to 8

undi fferentiated state of crypt progenitors.
quexit-oinA pgrinineick €1 0,NkG ah3p ahtnﬂﬂ&g)alftewih;ch\aﬂestmes were
essential. for the i ntenance. of the undifferenti ated,
@X@mméa 1ﬁ@é0$ﬁ%lﬂﬁbngw@r@ AFEMERE: cel I's, we el ected

to inhibit the Notch pat hway pharnacologically. In
experinment | this was effected through the use of the
g-secretase inhibitor DAPT. Inexperinent Il we el ected
to inhibit the Notch pathway pharnmacol ogically through
the use of the g-secretase inhibitor DBZ (Wng et al
%Qgél&ltsv\e initiated treatment of 8 week-old Apcnin
mce, which at this age carry 30-60 macroscopically

det ect abl e adenonas (polyps) in the small intestine

and 0-3 adenomas_in the colon. Two_mice each. were
treated wi th$ @0 abfernatiye t@td tmbéw%btsézsrgaallar@g Haywo, we also

&h‘?ﬁ é’i@éc‘f!ﬁhé Qts%z?}ét 258 ilfibfor BT, 5‘%33‘215%97: nea{lﬁ%%z both

sec al ni ng enl

tM6c1a;aeN@taﬁc1eMag@1ﬂ\@rc@uqcfas@a a%ﬁﬁ’y?dvdﬁﬁ ahlTGBO of 2.2 and 1.7 nM,
accumnul ati on of hyperplastic yet untransfornmed nornal
degpt @of FhgwniAn a:)iosgémdamg eRpeninzatnihs Phgopmedindwas injected

qurce“f}(r: %Iyl\lmpt Qlltﬂ Pf‘?ﬁl g %O pmol/Kg in C57Bl16 mice for 5 days. At higher
doses (10 and 30 nmol/Kg), Goblet cell conversion was complete after 5 days of
i.p. injections as shown by PAS staining. The tissue changes were
indistinguishable from those observed upon CSL deletion (results not shown)
and after treatment with DBZ (see experiment II). These data again confirmed
that Notch signalling is essential within the crypt compartment proper to

maintain the undifferentiated state of the crypt progenitors.

In questioning whether Notch pathway activity was essential for the
maintenance of the undifferentiated, proliferative phenotype of adenoma cells,
we elected to inhibit the Notch pathway pharmacologically. In experiment I
this was effected through the use of the y-secretase inhibitor DAPT. In
experiment IT we elected to inhibit the Notch pathway pharmacologically
through the use of the y-secretase inhibitor DBZ after IP administration. In
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CGobl et cells within adenomas (Fig 5D, MO, while the
effects at 3 mmol/Kg were mnimal, as were the effects

woeroosate8 crypts (not shown). Different convePGI/an2005/000788

rates were observed in individual adenomas, even
within the sane animal. To qua?éify t he conversion
rate, 100 adenonas frommce tfeated with 10 nmol / Kg
DBZ were anal yzed by deterni ning the percentage of

hl.+ nuclei n _.8%.0f. 0 ]
SR PHE I o QBaR B philfs B RRRR patRFG Bhofhlaggigeically
Qhréieh BEEN88BS diffreRYeERNEF Hidik SHeI-StireREYiaRIES DBZ
1-10% conversi on, while 46 %showed no bl et cell

covivBE siftar. or@bbHetinistationrille satienaldwehind she sissge védifferent
i n untreated cmn.mce: |n eac f 100 adenqgnas
SRaPSEaCoB 15 WAL AIER CSBPBEAEEN & (s COBEErDaa maphRot only
QlRRt YRS 1ORsHiRAPYLLBAI L AISBE MRe $8lind] ¢RBude forced to
differentiate upon Notch pat hway i nhi bition. Experi nent

11 Mat eWalindrededetabidsatmenbolld eeekerld Apcmin mice, which at this
i mmunohi stochem stry The foll ow ng anti bodije r.e
REEAING RO e aemicn Y ftECIRpFoRdRi Ry S ifipp small
btttk d 029 gda_ﬁ(ﬂﬁﬁg e the @%lloﬁp@lreér hisd8a 3R WRES orelllly treated

preparation and i nmunohi stochem stry. The intestina

twiab t10MdS i 36 emiod &K caBZaribBY.doanth . [12sdad, gént wphieh tibtestines
cold PBS to renove any fecal content followed hy a .
rrereresgnemerdrigtalogicalin by seslal spefieingnetaining & beaignin
into a. c act circle and fixed.in Faormalin .

B s EE B S kB S AR e bR BBy Feuliiltation of

el adélicdpavt e Foein BY thodina® Bry$iec ChaigesBhE occurred within
pretreated wi th peroxidase bl ocking buffer (120 nM

N2 lReno s ati daxcile of eraldireatmeniwitkahegsonop@wadBE and DBZ. At

pcho%cgzltlfa%{onlgf 15 pmol/Kg the number of proliferating, Ki67-positive cells

in the adenomas were dramatically decreased, while the majority of normal
intestinal tissue seems to be unaffected.

In conclusion, the cell proliferation in adenomas after oral treatment
of APCmin mice with the compounds BZ and DBZ, as evidenced by Ki67/j3-

catenin staining, has halted while normal tissue seems to be unaffected.
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resp. (not shown). In a dose-finding experinment, the
BZ conmpound was injected every day i.p. at 0, 3, 10,

w@naeds21p8ol / Kg in C57B16 mce for 5 days. At PCTONE2005/000788

doses (10 and 30 mmol /Kg), Goblet cell conversion was

conplete after 5 days of i.p é@Jections as shown by
PAS staining. The tissue chang wer e

i ndi stingui shable fromthose observed upon CSL

deletion (results nent W th
DBZ (see éxperinen?yﬁﬁﬁﬁgﬁﬂgygﬂgg?i 5%.n onfirmed

that Notch signalling is essential within the crypt
conpartment proper to maintain the undifferentiated
the crypt progenitors. In questioning whether

b R S T e s S T D e
RASH0L YN0 @EARBasE) | nd Weapkaciad b Rtivted Rotch

at hwa pharnacologlca ly. I'n experinment
\méhwfafve(&e@dl (rm wgmebhan aéen@mats o Ag"(g'@e mt:as‘«se demonstrated by
i.nhi. bl{l APT n experinment Il we elected to inhibit
FRETNORE fiR8y phar macol ogi cal |y through the use of
the g- secretase i nhibitor DBZ after IP adm ni stration.
I nexperiment 111 we elected to inhibit the Notch
dﬁ@@u&u&pharnacologlcalIy through the use of dlfferent

concentrati f the et ase nd B

Sy i oA e st FhAECrb IR POAL B ERRSI g not treated
YBSFEmCHash1 fvﬁfl? HAPPRE %ﬁ&fcﬁté@ﬁl {15 that DQkE t%tamlng in the left
concenttation of these conmpounds may not only affe

tthp/biohtoms pianals tewmals, relgitnsainsithet dyathdivmlwith da gk leWs of beta-

D EOIPIFeR HYE L8 g nEBCGS e NS iy Bl give
%@%ﬁgflg%lﬁﬂ?edﬁpé%%/%E(gkf%g%t)i Ba% 18 TRl Nofd Eﬁ%\i}e t?gatment with

denomas i n ree mce eac

MAPTYehdedd eti"oWng‘ldilﬂmlél&cbprcﬂﬂemmtﬂ Kerialy o tli)Bédfaﬁbma Right
max. 12 days,_ after which intestines were exam.n

rth&b@ttegm oanels tiove she Hcraase inogrligt callsmpem @A%T treatment as
mcchca%eci By the dark-staining cells upon Alcian blue stain.

Figure 3

Analysis of small intestinal adenomas of APCmin mice treated (top panels) or
not treated (bottom panel) with DAPT as indicated in the text. Dark staining

in the left top/bottom panels reveals regions in the epithelium with high levels
of beta-catenin, representing the adenoma tissue. Right top/bottom panels éive 4
staining for the cell cycle/proliferation marker Ki67. Note that treatment with
DAPT leads to strongly diminished proliferation activity in the adenoma.

Figure 4
Conversion of proliferative crypt cells into post-mitotic goblet cells by the

gamma secretase inhibitor DBZ.
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del i neated the adenomas, which were often enbedded in
an accunul ati on of hyperplastic yet untransforned

woerormb21es ypt s. Changes had occurred wi t hi n t hBCT/NL2005/000788

adenonas at day 12 of oral treatnment with the
conpounds BZ and DBZ. At a concentration of 15 mmol/Kg
the nunber of proliferating, KPé7- positive cells in

t he adenomas were dranmatically decreased, while the

iority.of | intesti.nal. ti . Qe. .
TR Reletshiy whre BBntellai if b BBRipREf St iiGhito DBZ
adpnesRdadi teith @, 8l 1br £84 BONIMEIK Ff%raagi;s:gtwﬁoyk% Goblet

conpounds BZ ‘and DBZ, as evidenced by Ki 67/b- catenin
gedi mimderhslsgindy teceabdd as sbowalbyt PASusasdegeB),ovhde with 10

t ed. Tabl.e | DESCRI PTI,ON Fl. GURES Fi e 1 e
S35 S GEHSE: e ESIEh ORBRUHCHA FRAY RSB Bost-mitotic
(E1bRdI kasledhSible RRR8WID, rd¥gch2 (i ddl e panel),

and a target gerie of the activated Notch pathway (Hesl
(right panel)) in adenomas of APC'1 mce, as

nonstrated by in situ hybridisation. Figure 2
ﬁ@%—é of col on adenomas of APC'1 1lmice treated (top
. r . | i . S, .
PRIl of P AR L0 AP ORI Ml PR Bmtotic goblt

toeflk ot thengnanel searetogalishitétirddBZi n t he epi thel i um
with high Ievels of beta_- catenin E)resentin

AR iseSuers weaiateoEag) el PG A E5 b Co R oRiRgmol Ke
OB QRPN U, B AR LG PR et B i

[Histdlé@eally ®F saeidl bbttoningt Beaiathed &3reR-ciliedith delineated the

top/ bottom panel s show the increase in goblet cells
Laygmomr(]?t‘lgeé_t%@};L)-diéBZ ek aiment ibgluced -@ wersivgd3 and, at
Caerll f’gh‘é‘%‘%ﬂa@'m L{C%%]iOIDll, N)Fvg}'s%lsrf‘) and Pas expression (O versus K), and

reduced Ki67 expression (N versus G).

Figure 6

Analysis of the intestine and intestinal adenomas of APCmin mice treated or
not treated with BZ as indicated in the text.

C57B16 mice were injected i.p. with the gamma secretase inhibitor BZ injected
daily with 0, 3, 10, and 30 pmol/Kg for 5 days. At 3 pmol/Kg Goblet cell
numbers slightly increased as shown by PAS staining (not shown), while with
10 and 30 pmol/Kg, the conversion of proliferative crypt cells into post-mitotic
Goblet cell was complete (A).

Analysis of adenomas of APCmin mice treated (top panels) or not treated
(bottom panel) by oral administration with BZ or DBZ as indicated in the text.
Dark staining in panels (B,C)reveals regions in the epithelium with high levels
of beta-catenin, representing the adenoma tissue. Panels (D,E) give staining

for the cell cycle/proliferation marker Ki67. Note that treatment with DBZ (not



Figure 3 Analysis of small intestinal adenomas of APC

"lmce treated (top panels) or not treated (bottom
w@awelo52128 t h DAPT as indicated in the text. DaP®I/NL2005/000788

staining in the left top/bottom panels reveal s regions

in the epitheliumw th high Ieégls of beta-catenin,

representing the adenoma tissug Ri ght top/bottom

panels gi ve staining for the cell cycle/proliferation

k e g R & ]%Z (pane @E Sh&tustﬁ % Ui %{%135 ﬁ‘fx&ﬂl@ﬂ%ﬁ 85@&1ferat1on

hed proI| era ifona

eﬂ@ﬂyam ﬁi&&d@o‘in@owhﬂé %u@fbxﬁfdlﬁ? fiskfi€ 68dhY @0 beYiaffected
cells into post- mtotic gobl et cells by the gama
secretase inhibitor DBZ C57B16 mice were injected i.p.
with the gamma secretase inhibitor DBZ injected daily
wth 0, 3, 10, and 30 mmol /Kg for 5 days. At 3 mmol / Kg
CGobl et cell nunmbers slightly increased as shown by PAS
staining (B), while with 10 and 30 mmol /Kg, the
conversion of proliferative crypt cells into
post-mtotic Goblet cell was conplete (C and D
resp.). Figure 5 Conversion of proliferative cells in
the APCmin tunor into post-mtotic goblet cells by the
gamma secretase inhibitor DBZ. APCnmin mce were
treated with O mol /Kg DBZ (A B, E F, G K or 10 nmol/Kg
DBZ (C,D,L,MN O for 10 days, after which intestines
wer e exam ned histologically by serial sectioning.
Staining for b-catenin delineated the adenomas (Fig.
A CEL). DBZ treatnent induced Mathl (D versus B and,
at an higher magnification, Mersus F) and Pas
expression (O versus K), and reduced Ki 67 expression
(N versus G.
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Figure 6 Analysis of the intestine and intestinal
adenomas of APC'" mce treated or not treated with BZ

w@gooesieat ed in the text. C57B1l6 mice were i nPEDNERD0S/000788

i.p. with the gamma secretase inhibitor BZ injected
daily with 0, 3, 10, and 30 /Kg for 5 days. At 3
mmol / Kg Gobl et cell nunbers slPghtly increased as

shown by PAS staining (not shown), while with 10 and

30 nmol / Kg, the conversi %ﬁﬁﬁﬂé‘:ﬁg ative crypt
et ce

cells into post-mtotic was conplete (A).
Anal ysi s of adenonmas of APC(tm) mce treated (top
panel s) or not treated (bottom pane or al
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1. Anethod for nodifying the fate of an adenoma
and/ or adenocarci noma cell conprising influencing

wedoslosaag hway activation. 2. A nmethod for i ndeCT/NG2t05e00788

formation of a postnmitotic cell froman adenona and/ or
adenocarci noma cell conprising_at |east in part

i nhi biting Notch pat hway activaPfion in said adenoma
and/ or adenocarcinoma cell. 3. A nmethod for at |east
in part decreasing an intestinal adenoma and/or
adenocar ci noma present in an animal conprising at

| east in part inhibiting Notghafhathway activation in
said animal. 4. A nethod according to any one of
claims 1 to 3, wherein said Notch pathway activation

e shbgptPoS A6 modtarastie it 2 phrdraongt BROS, A

rﬁe%eala&ﬁ&ﬁql deg Jo%aﬁ@éﬁngriﬁﬂﬁfen&ln Nﬁtcii ﬁa&h%va 'i@aiﬁbn.

sald Notch pathway activation is east I n
|21h| bi t ed\ metphododintpcang tinhfdritadion6f gposﬁnrtetms:ell from an

A nmet hod, according.to clajm5, wherein said
.%ﬁ?rnemaoﬁn Pr@d@éleF%’alg)én%aE&WP&S”ag B&deastdpinpet inhibiting

C| oL m@th@f@&ivaﬁm sélg@genzgnag%ggio?%ﬁeﬁS eﬁrcﬂicﬂn?atcgll

eln sard I gan act 1 va 1 on

Nbt ch i s Aindthagtfor at past idpaitndedredsing 1 omestingl adenoma
dom nant negatjve |igand of Notch. 8. A nethod
FOBPHAAGLAETSNAH BICSRRb He PR @amllcr)gu%slﬁé @tdeast in part

SEbLYARN,h APASI Sl g Mt ) e

agcordi N\ hethbaiaktdkding €5 8hi odidt cldigand to8diviieesin said Notch
pathway activation is at least in part inhibited by at least in part diminishing
ligand mediated activation of Notch.

5. A method according to any one of claims 1 to 3, wherein said Notch
pathway activation is at least in part inhibited by providing an inhibitor of y-
secretase.

6. A method according to claim 5, wherein said inhibitor of y-secretase
is DAPT or dibenzazepine (DBZ) or benzodiazepine (DB).

7. A method according to claim 4, wherein said ligand mediated
activation of Notch is at least in part diminished by providing a dominant
negative ligand of Notch.

8. A method according to claim 4, wherein said ligand mediated
activation of Notch is at least in part diminished by providing a dominant
negative Notch.

9. A method according to claim 4, wherein said ligand mediated
activation of Notch is at least in part diminished by providing an antibody
capable of at least in part blocking the interacting between a Notch ligand and
Notch.
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activation of Notch is at least in part dimnished by
provi ding an anti body capable of at least in part

whb@weksaigs t he i nteracti ng between a Notch | i gapdr/anzbos/000788

Not ch. 10. A method according to any one of clainms 1 to
3, wherein said Notch pathway activation is at | east
in part inhibited by providing3an ADAM pr ot ease
inhibitor. 11. A met hod according to any one of clains

10, t t
b bi e o RO SRR SER PO oPgrE ot L35 8 wheRgipcipid Notch
Hﬁtﬂ%& ARNRIPTs éﬂehé‘@nﬁ%&&%ﬁi&%& BY pRoviE d?QHQQDAM

for thé treatnent of an intestinal adenorra an
adetmarmhﬂnm 13 Use according to claim 12, wherein

sai d Notc h|b|tor|sa -secreta . .
ihi bi t or£ nﬁ% OFdR b ARy rgeof gierﬂlkﬁgmi@r fmtherequprising
- I o azepi ne (DBZ

LR R %}éﬂmﬂ*ﬂ%%é A et SR e T

vitger ei n - dasedofNo Naliclp phtiveyy inhibioran the prapardtidi bba

capabl e of d| m ni shing i gand medj ated activation of
me?éwamfal for they bieataieny of andpigasiingd adgrama and/ar d

qa dominant negative |ligand of Notch. 17.
ngdé gg%%?%élﬁg to claim15, wherein said inhibitor is a

digr nant ggaddoy@inojoctlaind 82, e re@caiidiNigch@ath@iag inhibitor is a
13, wherein said inhibitor is an anti body capabl e of

a‘tSQCé%nt@tselmhﬁa’mr bI ock| ng the interacting between a
I\H ch |i g@nd and ch
se accordmg {5 tlaim 14, wherein said y-secretase inhibitor is

DAPT or dibenzazepine (DBZ) or benzodiazepine (DB).

15. Use according to claim 13, wherein said Notch pathway inhibitor is
an inhibitor capable of diminishing ligand mediated activation of Notch.

16. Use according to claim 15, wherein said inhibitor is a dominant
negative ligand of Notch.

17. Use according to claim 15, wherein said inhibitor is a dominant
negative Notch.

18. Use according to claim 13, wherein said inhibitor is an antibody
capable of at least in part blocking the interacting between a Notch ligand and
Notch.

19. Use according to claim 13, wherein said inhibitor is an ADAM
protease inhibitor.

20. Use according to any one of claims 13 to 19 further comprising a
Wnt pathway inhibitor.

21. Use according to any one of claims 13 to 20, wherein intestinal
adenoma and/or adenocarcinoma occurs in patients with the hereditary

syndrome familial adenomatous polyposis (FAP).



19. Use according to claim 13, wherein said inhibitor

is an ADAM protease inhibitor. 20. Use according to
wa@apgpeosmE2of clains 13 to 19 further conpri si ngPEI/MH2005/000788

pat hway i nhibitor. 21. Use according to any one of

clainms 13 to 20, wherein intestjnal adenoma and/or

adenocar ci noma occurs in patie Bs with the heredi tary

syndrone fam lial adenonatous pol yposis (FAP).22. A

o e o ks
e pathRaamERrRaR chBhERIRE phBstie pE R B Noten
lRabivagnectNelttdh Ralibieys @cédvptib@y dtlahbi 606 Nveh dhthway

l'east one Wit pat hway i nhibitor. o
activation inhibitor and at least one Wnt pathway inhibitor.



