TREATMENT OF TUMORS TECHNI CAL FI ELD [ 0001] The
invention relates generally to biotechnol ogy, and nore
w@p@ciobdseal |y to nethods of affecting tunor grP@I/NL2006/000329
usi ng peptides, such as tri-ners, 4-nmers, 5-ners,
6-mers, 7-ners, and nmethods or treating subjects with
a peptide and pharmaceutical conpositions containing a
pepti de. BACKGROUND [ 0002] Cancer is the second
| eadi ng cause of human death next to coronary disease.
Wrl dwi de, mllions of people die fromcancer every
year. In the United States al one, as reported by the
ri jety, cancer causes the death of
iﬁgﬁﬁhgﬁﬁﬁ%gﬂﬁiﬁﬁﬁiﬁélion peopl e annually, with over
1.2 mllion new cases di agnosed per year. [0003]
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treatmgrgs failure. Mang'%ancer subjects also experience physical debilitations during or

following treatment. Furthermore, many cancer subjects experience a recurrence.

[0004] Due to the recurrence rates and side effects of current cancer treatments,
improved cancer treatments represent a great need in society. Preferrably, those
treatments are small molecules that are easily adsorbed by the body, cheap and easy to
manufacture, effective, and do not have many of the side effect associated with current

cancer treatments.

DISCLOSURE OF THE INVENTION
[0005] Where it was generally thought that the smallest breakdown products of

proteins have no specific biological function on their own, it now emerges that the body may



particular, certain short breakdown products of hCG
(i.e., short peptides, derivates, or functiona
wa@pahogses whi ch can easily be synthesized andpCEaT2G06/000329

a pharmaceutical conposition) can be used to limt the

progression of tunors. [0006] The current invention

relates to understandi ng and/or predicting the body's
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Herron (Jan. 10, 1995), the contents of the entlreay h
lmmumlogmléwneppétaism Fheesr RepEidenhalopiedhe SnewgR sgstemp g assure that the
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exanpl e atents an a cations to Gallo et

al
(hCG) Sege.g. U %Pwtésﬁ%sﬁﬁé tq Hepmn (G- rlesb%’é?juth@ cquieagys of the entirety
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Pat e 3 (correspondi ng

to modldm @vlloamlisez)atema Bo ernmeln tthesp@grxtsgrmap@@é%ta% sefailn @t al- (e.g.,
U.S. lia%lx\g @gfﬂ%wme#oﬁimg AN 9@0@&% &%GU 5UP§tenE@t87 ?}148 (also

correspanding 16 V3 96/0401H) AD; W) ) SH Rk bl soraméﬁﬂ? g@4 (corresponding
to WO 97/49373), U.S. Patent Application 2003/0049273 A1 (also corresponding to WO
97/49373), U.S. Patent 5,968,513 (corresponding to WO 97/49418), U.S. Patent 5,997,871
(corresponding to WO 97/49432), U.S. Patent 6,620,416, U.S. Patent 6,596,688, WO
01/11048 A2, WO 01/10907 A2., and U.S. Patent 6,583,109),disclose various oligopeptides
and their use in, among other things, “inhibiting HIV infection”, “treating or preventing
HIV infection”, “treating or preventing cancer”, “treating or preventing a condition

characterized by loss of body cell mass”, “treating or preventing a condition associated with



and their use in, anong other things, "inhibiting HYV

infection", "treating or preventing HV infection"
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preventing a condition characterized by | oss of body
cell mass", "treating or preventing a condition
associ at ed wi t hpat hol ogi cal angiogenesis", "treating
or preventing hemat opoi eti c deficiency”, "ex vivo gene

"expandi ng blood cells in vitro", and/
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[0012] A preferred size of an anti-tumor peptide for inclusion in a pharmaceutical

composition according to the invention is at most 15 amino acids, preferably at most 7
amino acids, although much smaller molecules of 3, 4, 5, or 6 amino acids in length are
particularly effective.

[0013] The invention also provides use of a peptide of smaller than 30 amino acids

for the production of a pharmaceutical composition for the treatment a subject suffering



hCG [0012] A preferred size of an anti-tunor peptide
for inclusion in a pharnmaceutical conposition
w@ewanaisny to the invention is at nost 15 am nBCEELZ®E/000329
preferably at nost 7 amino acids, although nuch
smal l er nolecules of 3, 4, 5, or 6 amno acids in
l ength are particularly effective. [0013] The
i nvention al so provides use of a peptide of smaller
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can now t reqt Vi a anheous
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preferably consists of 3 to 5 amino acids, and most preferably consists of 3 or 4 amino acids.
If only from the viewpoint of activity, based on a general insight that activity is broader
with iﬁcreasing peptide size, if only to withstand full proteolysis (after administration)
longer whereby metabolic fragments of 8 aa still have activity, it is herein preferred that
said peptide consists of 4 amino acids.

[0017] Several useful 3-mer peptides for use in the production of a pharmaceutical
composition for treatment of cancer are identified herein as VVC, LAG, and AQG. The
invention also provides use of peptide VVC, LAG, or AQG for the production of a



pepti de consists of 2 to 6 amno acids is herein
particularly provided. Fromthe viewpoint of
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aci ds. 0017] Sev use

3- ner tides for Og
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[0020] The invention also provides use of TLAVE, VEGNL, or LNEAL for the
production of a pharmaceutical composition for the treatment of cancer, preferably for the
treatment of metastatic carcinoma. Treatment according to the invention with a 5-mer
peptide preferably comprises repeated administration, preferably 3-weekly or every second
day, with a dose of at least 5 mg peptide/kg bodyweight of a patient, more preferably with a
dose of at least 17 mg peptide /kg bodyweight, more preferably with a dose of at least 50 mg
peptide/kg bodyweight peptide.



MIEV, EALE, EPPE, LGTL, VG3, RLPG LQGA, or LCFL for
the production of a pharmaceutical conposition for the
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invention with a 4-mer peptide preferably conprises
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day, dose of at |east pepti de/ kg

and tlmegmépgmesmt in thapraterme ?&p@éhqgle@q @aﬁwyrwn@ﬁ Basgd on these
data, afis ﬂBWlh%?é}l 1&Zﬁfiﬁge@ﬁféﬁ: bﬂl%n/tﬁgs&m\b@é]ﬂhﬁeleﬁw B not 1(()1'esent risk

preferably wt dose of least 50 mg pept i
of advigergyipan e repetipmisgaich g @zzqhymt@ shpcke IScﬁre%%ﬁllnéfHS%lwg rvbich is a
dlstlanngﬂe%eglac@ thﬁn@é%ﬂ%ﬁﬁée‘f WidH 4 YerRidR REER g to the invention

because 1t was determ ned (when_conparing pept.i
compﬂgqs,rgwtfaﬂ@mmﬁéaqmﬁc}pasoqeg@wgd iedtiong gg%—v@ék]y\;@gctmns for a

prolo éeﬁ'ﬂeﬂ@& U%’%? @xﬁﬁﬁ%%%h aé Bro%cfeﬁ'h%i-&ﬁ” of viruses or

acteria urroughs et ., I mmunogenetics, 2004, 56:
311-320)) that with a peptlde size of 7 aa only 3%

}gﬁhk}”‘p F@&%%@%e@ﬁhlﬁt Of plla%thﬁm%] a{dvb%e fr@é&ﬁ@ns El% as anaphylactlc
I 'des 6 aa at ‘overlap in human self wit
Shockpbtsrfbgé nrafemeds diat thependide sprsiste df 2 to bemSG%C@Somore preferably

consifEBE 3 afinoh B, al%? tﬁﬂgfefrﬂly BoRtd %J@Muﬁt%@idseﬁ‘)om the

pepti des, 100% over tween t e peptides present in
viewppind of astiityp bated ome mrql esighd Fhitloresivigy éskaepderwitiyincreasing

peptlc['}ar zﬁﬁe? %1)9{0 \pﬁﬁﬁgg@ R m%o%isq{)ﬂﬂeg %erm&a%h f?e?g%?ents of 3
aa still have activity, it is herein preferred that said peptide consists of 4 amino acids.

Above and below described compositions are preferably used for the treatment of cancer.

[0024] Very suitable peptides for use in the treatment of cancer according to the
invention are VVC, LAG, AQG, LQGV, QVVC, MTRV, AQGV, LAGV, LQAYV, PGCP, VGQL,
RVLQ, EMFQ, AVAL, FVLS, NMWD, LCFL, FSYA, FWVD, AFTV, LGTL, QLLG, YAIT,
APSL, ITTL, QALG, GVLC, NLIN, SPIE, LNTI, LHNL, CPVQ, EVVR, MTEV, EALE,



data, it is now herein recognized that when the

self-non-self difference is not present, risk of
w@adwensss6d nmune reactions, such as anaphyl act i BCEND2I06/000329

is greatly dimnished, which is a distinct advantage

when treatnent agai nst cancer with a peptide accordi ng

to the invention conprises repeat adam nistration

such as repeated injections or 3-weekly injections for

a_prol onged iod of for exanple 3 weeks_as prOV|d ed
BPPE & e YR 0BBPCREQRA RETH EHAGn Y EGI I o RARAT GHerewich, the
1nvenﬁ9f{ §Is§ %r&ﬁ%t dﬂ{ﬁnﬁ\é&ﬂwﬁﬁcoﬁ{ﬁgﬂﬁhaﬁwn‘g a%lﬂio&-h c!y&le |a§t1v1ty useful

preferre epti de consi sts of

in thedm%alea& picranceypiThe gqlleqyékaﬁ) py ordered sef of gyfenty, F‘alnsn%w cell
growtﬂ%nqsdlvﬁi’ag 11%3%%0 REEEREARIN, 'Pﬁbns?tb.ééssof ffe c%lley(cjlé a8GA%-G2-M. The

aci ds. Fromthe vi evgm nt of act]yvit based on a
Gl Stwﬁéa@ds for GAR A" {ThetS sagq shrpds fox Fﬂ’r"é%‘if@r Thig ks the stage when
DNA r&Hc8851 RduRehi 88 3ieStalds AMGAT & Whi A8 L3Rd stfaﬂligl; for "mitosis",
proteol ysis | onger whereby netabolic fragnments of 3 aa

and isswhen npdicar (lompperpes sepatase)hadeyioppsaieicytolinepist digisiop occur.
The t&%Ptdxﬁ?ce@l%éie%tcﬁw%” £k R4 HQre'ﬁ{?ifsqﬁe npROURI AR IS 'tl%%eptlde is
descri bed cConpositions are preferably used for th
capabie @faliieélﬁg celf cyddmdaamipg @'214??‘3‘%1?19 ik empnyides aﬁe@m’d@smpmasmg or
reducHRE thd frdJiRnby ﬁ%%ﬂ%%m@xfl Thdhe @hb@&%‘hg i0Ebr4iQ tb BE anti-proliferative
i nvention are WG, AQG, LQGV, QAC,
activiffrRV, AQGV, LAGV, LQAV PGCP VGQL, RVLQ EMFQ AVAL, FVLS,
N L :
WS] Qg'fééudég%’% ﬁ%ﬁﬁcéﬁ@é% Eco ?géltmlgckﬁll_lg X@t&&eﬂ%&ctwﬁy
: usefu]r\,qn@he t@,qglgexgp}f[ganq_e@'qfqmpm PG@LR;@,phgwpeu’p_l@Fl@omposmmn having
anti-cbh 8o YEEy ool Al rodiiloffbA dincdifimb PYSRWAQL A SO
provi des a pharnaceuti ca osition havin nti-cel
pharlﬂ@WMQCd@pmppslvomb@mg apf- celih  achivite mselyl inctie degatmPhieof cancer
comp S S 8 RS i8R buUE BB U PR B e
treatlselstgﬁ sagyfer Fmplﬂféhg EMAQ.ea ﬁtae"m@e@@compom@n@avma@él -cell cycle

act1v1§31 %@lﬁi ih %e tr%ﬁne]nt ‘of H}ﬁeisco%&ﬁgﬁm @%{) aceutmal composatlon

esi s’ oli‘tat

havms@@@r@ll cY¢le a@ZVIQI wéulsm ahﬂjtgeatment @qanze'r comm)exsmgﬁ\agﬁa a

pharrﬁ&c@ﬂﬂl?alf ?ﬁlg 1519 ﬁ.lswci aﬁﬁ Q:el? 5}9 ?ﬁ[ m( t‘h@ LOITRRAONES cancer
separate cyt op &Smc 'Vl Si on

compgging NMWib mrémmmﬁmlcalocehdposyloh éamg |aut1toyll cede adedty useful in
the tr@ﬂn? of § rptr%ull y%lﬁzn'ﬁxt cé\i}?capgo%;%_ggﬁmlnx%awqg anti-cell

capa ynan1cs

cycle mtncmﬁé & tlaal treatmegt Oﬁ_cancerrwmemsmgg‘?SYrA ra&dmma@uttchle
compésrlt? x fsf:ﬂ?%g gxfx]tl gﬁlltl !:yc% %dtl?rkt? ?ﬂ\}gmgtglt% Itgeg?rggﬁi{{g 85}% e!r tcomprlslng
FWVpy @Dh@WCﬁ@tl@l pmmhavm argongdbeyiclei aghVimusqul in the treatment

of can%glI éo ngr FAL %cggﬁ%ﬁgéﬁn%dsﬁm%z Vﬁr{gea%}tpgem (iygfe activity

CONposi
usefuhm/hhn greatment of cancer comprising LGTL, a pharmaceutical composition having

anti-cell cycle activity useful in the treatment of cancer comprising QLLG, a
pharmaceutical composition having anti-cell cycle activity useful in the treatment of cancer
comprising YAIT, a pharmaceutical composition having anti-cell cycle activity useful in the
treatment of cancer comprising APSL, a pharmaceutical composition having anti-cell cycle
activity useful in the treatment of cancer comprising ITTL, a pharmaceutical composition

having anti-cell cycle activity useful in the treatment of cancer comprising QALG, a



anti-cell cycle activity useful in the treatnent of
cancer conprising VG, a pharmaceutical conposition
whanwiogisent i -cel | cycle activity useful in thePCT/NL2006/000329

treatment of cancer conprising RVWLQ a pharnaceuti cal

conposition having anti-cell cycle activity useful in

the treatnent of cancer conprising EMFQ a

pharmaceutical conposition having anti-cell cycle

activi ty useful in the treatnment of cancer conpri sing
pharmzgeyticsl prvapesiiien having antsribeicle askvinysatyl Bibe treajment of cancer
compﬁs)iﬁé gvagel h\f)'hﬁi/mét'&%ﬁleﬂ copbdifiod heRhEBAL-cOfl cfcd£@Tvity useful in the

conprising FVLS, a armaceutical conpositiagn having
treatmagntiof eazicpr w@r@%}\lﬁw{ yphararagputioal eqprepasitiontharmme agyti-cell cycle
actlwﬁrq{b%ﬁﬂ if &Mé:&hﬁ% Mcer%oﬂllﬂﬁ%ﬂ%cﬁiﬁ}' & Bhaﬁ@i@ﬁ’ﬁéél k&fposition

havi ng anti - cycle activity useful
having patitcald mcl@actﬁfatryc@pﬁ% e t§¢aﬁ§1en@fwan%@r ;shlapﬁﬁe@é N dat
pharﬁ%ﬁﬁﬂ@a’l LhRPodha RGP bkl !:ycﬁayé%h%t%ﬁgéﬁl in¥th $RbHhentbf cancer
e treatnment of cancer conprising
compriting FHOHY r Rharmeerybisal commesibiay bagng anti-cel |cycle; getivaty useful in
the tlgﬁ%/ie\ﬁh B%aﬁﬁ(ﬁf dhaphf3 u%gh(?PW %macmtl&ﬁmosﬁm{a'vﬁigr%h cell
utlca

&ar mac conmposi t1on having anti -
cycle aofiyite ugeful i the trepdtgnt ofiranees comprising i ad&ﬂé@ﬁceutmal

comp&s&m ﬁéﬁ)}ﬂf?&lﬁfg\ﬂ cﬂlen.ﬂﬁ(/ﬁ? ‘Exg ] ?xache GRURRS o Qihcgflydrﬁﬁ'lsmg

e activit In the treatnent

MTE‘é mm@mnimlsmngmli@m haalwh@&lemlﬁ ealivitsowisbiin rdmﬁtreatment
of can@&vdoﬁ%egmgj &ffk,l a ﬁﬂaﬁjngacélﬁgdﬂbﬂpc}é ﬁ:ﬁ)fnq{avh{é ater"cell tycle activity

cancer conprising QLG War maceuti cal
usefuliortpe sientoentiod ¢anrgr egmprisieg EPg’ﬁca ehwaoewtlgﬂl geepesitigmhaving

: T
antl-cgl?I g;Fctrlé %@tv?i?g}ésr:ﬂlfl irf ﬁ%s ?%a}tglgﬂlﬁtgf Vclﬁirlla}g é#)nsm LGE:TyLC a é)harmaceutlcal
compmqwhammmm -o¢ll eyrelet debivity maefnbmtt gtre@amretrof CUIRPY FERPGSing
VGGIAE ?Par@%@?@%@gﬁgg#ﬁ@ hEARP gﬁﬂtl }élg?yﬁelbﬁ%’éuggy %Qéﬂux ﬁleéhk treatment
of canc@mompsxsng RD‘H(& a phagirsacentdel cqmmsmmdmmgt arzthceﬂ;laxvplﬁ getivity
usefu?l?ltthe 91% Lm&ytcdf %a&%%&{déﬂsxﬂ% EQ@A agr eﬁﬁ%l%ﬂl{poﬂaon having
ancer conp Fracedticar conposi
anti- CIaléwal@acamhy usefdl irc i) teeaamtent/oﬁoynceg@bmbrlsmgtll@L a pharmaceutical
{

om0 e S SO0 SRR, B oo W
TLAVEhe Iﬁlaeaamalwbnxpamugn hevinp lan’srcn@ cydle dgtivaty useful in the

_ o . ¢ .
i e
cycle 8W1VEW wefyh ar thedeertineat oftenposbnposing HANEBAL, argliarmakéutical
compoﬁ%t%n?]lnagfi?%%?{%%l?g}%ieg%cgimgxgéafﬁ {: Zr@g %%%(gl{tto?gn ‘%{ com%rlsmg
MGGEWA, agdiakmegeuitioalaompesitiypn hgeihglantirell hxacl¢ agatityarsefubfn the
treatxﬁ%co?rca&c%??(gméﬂl %‘ g% HT'F%) a%@%xﬁg&u %élcc%bﬁgélﬂpg ﬁhxtuhg Qnti-cell

acti-vi use
cycle aqteattvrtsnful of tlmatmeaetmeobaﬁnansarmgm@ﬁ‘si@g VECIHYRD Nz ebaingzeutical

comp oﬁé& %Org h %V# n}%l c‘i:1v1tg %lséfu‘f%ctlhg t%%‘khgﬁtt&f cgf?c%i E'(mennsmg

rea
CPRW rmrdeim}ita:raiaceutlcal composmon havmg anti-cell cycle activity useful in the

treatment of cancer comprising DINGFLPAL.

BRIEF DESCRIPTION OF DRAWINGS



conposition having anti-cell cycle activity useful in

the treatnent of cancer conprising MEV, a
w@barmeseut i cal conposition having anti-cell cRCI/AL2006/000329

activity useful in the treatnment of cancer conprising

EALE, a pharmaceutical conposition having anti-cel

cycle activity useful in the treatnent of cancer

conpri si ng EPPE a pharnaceutical composi tion having

ant | - e agtivity use i.n the trea nt o
‘i{’@éf &@H%r FRRfLicatien cope F%@é{h@é@aﬂeeﬂﬂ%&w%ﬁg out and

dlstldaﬂy cR@m Rt that ®hlchGy fde@rdtatds\thé yréé&ﬁhﬁ{reﬂtfbnt 11 advantages of this
treat nent of 3ﬁcer compr.i sin phar naceyt.i ca

Invendig e Pt FOKS FRAH h gsehipreddrqm ogow.d@ﬁqrgptw@f the ipention

WhentrB&tl i @a5uiREAbn YithCRB &edonHa APk Frdingh BawhRh:
arnmaceutical conposition V|ng anti-cell cycle

a&QWl t Flﬁs’eﬂhastraFPSttH%wf relumee at mige treatrdoyith gkqrplarhppptides of
the inkvElfon FhBRd PRGRIHS AR P BskdspoRd HA%E Pep s TAREITIAGY, LQG,

cycle actjvit useful in the treatnent of cancer

LQGHagHREY sty VEBRLE resnsfavalicddt i cal conposition havi ng

ango2sterigey ﬂiﬁtx@ﬁés't}ié ng‘ﬁ% of Mmdr%afx?ﬁlgilﬁﬁ@t:ﬂﬁf&i with exemplary
cancer conprising TLAVE, a pharnace

i cal osition
peptigpsaf Hae law%ﬁ%‘ivher@%?@ta*ef Mhrwh&‘e%respwdt fﬁgﬁe peptides LAG,
LAGY, &3¢ et voAqeanagd veeapp ﬁgﬂ&tﬁ’ﬁp\l , @ pharnaceuti cal

co osi tion having anti-cell cycle activity useful in

20} e §lGreh T umpr Felpmeof bowis e {gpreinpmp-bearing C57B16 mice

treatmftﬁﬁgt%ﬁtirﬁosgsom%ﬁtlaé ROCRAYRE 2R 5C81, 50 G4&N %0 me/kg were

activity useful in'the treatnment of cancer conprising
testedyaGTV\A, ~ a phar maceuti cal conposition having anti-cel

CYMS@] a@‘i@r\ﬁ' TMmH§ gfo"tk]th 'cﬂrv‘ég' 6f 411 £RALAR niibe HBACE With escalating

npri si g CDDP, a pharmaceutical conposition having

dosesé’ﬁf’ﬁpté@ﬁ‘ % Yel e activity useful in the treatnent of

c mqr FOR! Dﬁhﬂg tNQ\MEQMnF M&@@yc BRmEHE Lok Rty of LOGY was

nposi ti on having anti-ce

e activit uset u N
evalugied hyrasalmbian obblophmexkere &mdwwgdm%maw lgukocyte count,
PRGIIRC e b, %Lrn@fm%ééﬂm{g QY R B 168Lity SMDEY was

act|V|ty useful 1 n the treatnent O?H%ancer conpri si ng
evaluaem@LwtormmcéPHMGmml ON OF DRAW NGS[ 0026] Wi | e
the specification concludes with clainms particularly

oi nting out and distinct | ai mMmng that which is
BES M@&@E&Wﬁﬁ@%&&%ﬁfrﬂﬁlﬁ%\ﬁ@mmm he advant ages of

t 20033] NWeNLsk® ﬁefé‘?rp aBBufBEL ol ﬁ@%ﬁédy aiferik @hgﬁgtf}ﬁg’ﬂéden purified

e follown escription of ventlon
from a natural er%é?ﬁeam%aml s4varce 06 ongramysfexpblin igmymbleesizad as described
hereihi ch: [0027] FIG 1 illustrates tunor volunmes of mce
treated with exenplary peptides of the invention

wiii3d] n “Preptingeer “AreptinentqHods nob remdtsonednirdete jgure. It means that
the sERLIASS tﬁéﬁﬁdek‘@ﬁé‘ ditF alleqafeaé%{luc@tp AP B one or more of the

respectlve {
underlying cellular, p ys1olog1cal or biochemical causes or mechanisms causing the

symptoms are reduced and/or eliminated. It is understood that reduced, as used in this
context, means relative to the state of the disease, including the molecular state of the
disease, not just the physiological state of the disease.

[0035] "Composition," as used herein, refers to chemical compounds which contain
or consist of a peptide or a derivative or functional analogue thereof. The peptide is

preferably isolated before inclusion within the composition. The peptide preferably consists



[0028] FIG 2 illustrates the weight of tunor carrying
mce treated with exenplary peptides of the invention
wok@red4sePept i des A through F correspond to thBCT/NL2006/000329
pepti des LAG LAGY,LQG LQGV, AQGY, and VLPALP
respectively. [0029] FIG 3 Tunor volune of Lewi s Lung
Car ci noma- bearing C57B16 mce treated with escal ating
doses of peptide LQGY. Doses of 1.7, 5, 17, 50 and 170
ny/ k% were tested, [0030] FI.G 4. Tunor growh cur
of thrge (3t six{E) ynigaacidsiond misbayeigradiy ‘FPné@ESaﬂféh’Feﬁ g53>cﬂs§@§f (4) amino
acidsOf peptide LQGY. [0031] FIG 5. During the escal atl ng
dose experi rrent t oxi Clt‘% of LQGV was eval uat ed
18

eVU36ht iAsrised hpredp ¢ ‘Kandbiepal afr@ﬂogpep delenivrtive) 9%4 Peptide includes

variatibhCink 88wt Geb 8440 QbR GRE BEptidd) @B %h rEtdinSan Héﬁtlﬂgblé he
escal ati ng dose experinment toxicity of

relatigyeliip 49 e 19ieronsairentids dnduding vamatiqnsinade. yaEsqcawcﬁﬁscanmng,
replaEe%MB‘BXﬁ&ﬁlgﬂ_etﬁﬁfs Alwﬁéﬁ lnm $.0033: Aﬁﬁ)h\ﬁ‘%ﬁgx ﬂﬁﬁ@él "0/456,375,

a "purified or isolated" peptide is one that has been

as webl gsj FonggnseruRhive andfarcansesyathiesubtnbipayfedativede grreference
sequéi’i'i:e f@éﬁnﬁfl@ fl\@'[‘ﬁthGVL?A‘imm 'ﬁe@@aﬁ%esd£§& e compounds

herei n "Treating"” or "treatnent” does not
havingdhe spae ar e@nmlenfemé%hems s theparsiculan prinreacidanred i a peptide,

and atrﬂﬁxgje!@ d&jdeviingy H ﬁl%%§ﬁ1e%5 é%ts th@ﬁéﬁﬂe?q}ﬁ@?ﬁnemgétﬂ'ér by non-

one or nore of he un

PePtl%?@dél loginshancedyy lsoatewehmlee@les élalhs?’@si?h@ ketgdedstarp.dwdroxy isostere,
diket§ %&eﬁg ol P& BXORERITEorfE iy T gﬁg %@Lgrégﬂ{cg b d@h{r'g@l\%&i& ﬁpodulzéd such

I s understood that reduce as use hi s cont ext
a derjyatine isracpeptide doxt the mnm0§esaqf@cmﬁnmﬁe1ddn1s@ax§@n of activifeyi mglusmn in

t t th
a dat&]yé%e rﬂjo&&d‘ﬂoﬁ of §tpﬁgﬁn£’t;euhE§ dgglggge Fg 0 315 :l|JS e

ol I cal stat
(ﬂ{ﬂi‘ﬂ bsiAlsoimciuded withinidérisragivas or fahetional enalhgyss cad
peptl&&HMﬂﬂ(iﬁm%ﬁ&% tﬁgpflﬁ‘l ?rpi’llga %ﬁjuﬁﬁu%ﬁe% 9%8%; tﬁg oxq%lngl peptide

derivative or functiona gue t
taken as tihe stasting pgint suitaheiarbeboexanniel cmporedyif mhnﬂatllrelly occurring

amm{(; Q%THQ& 154195}? I8 e\’\@ﬁptcbﬁjs%rxgﬁsﬁfg g[nq}% Yci§ Ql'ﬂ%% ﬁ(ﬁ{” &Iya%%no acid

I ds an
residgiysiubstituprsd wﬁh @eoi(hsy rezstdurecmth gem)erdm yimilae pdmertfe@cﬁsae}

hydrd%'ﬁoyjﬁﬁ§;i arﬁgyog 'cﬂ?rg@) stx&pﬁx k%l ﬁeg?*u%g&&un bt ageptldg sequence

Ivative' pept | es varl ati on
haVln@l S!lhh s'd@élmtmrolselﬂﬂeb'fmtémb@sqxgptslycbéfeCMJ &in “rroat canseg vative amino

acid éuggﬂ%foh’a} %g amino acid residue is substituted with another residue with
generally different properties (size, hydrophobicity, and/or charge), such that the overall
functioning of a peptide sequence having such substitution is could be seriously affected. A
derivative can also be provided by systematically altering at least one amino acid of the
reference peptide. This can, for instance, be done by an Alanine scanning (Ala-scaﬁ) and/or
replacement net analysis, in which each amino acid is replaced in turn with one of the 19
(or 21, if selenocysteine and pyrrolysine are included) other amino acids. With these
methods, many different peptides may be generated, based on an original amino acid
sequence but each containing a variation or substitution of at least one amino acid residue.
This way, many positional variants of the original amino acid sequence are synthesized

and/or enzymatically prepared.
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relationship to the reference peptide, including
vari ations nade by pepscan, al a-scanning, repl acenent
woed7amsbysi s, nmet hods disclosed in U S. Pat enPCT/NL2006/000329
Appl i cation nunmber 10/456, 375, as well as
non- conservative and/ or conservative substitutions
relative to a reference sequence, for exanple,
NWRVLQGVLPALPQWC Derivatives al so i nclude compounds
havi n n sid ai.ns as the
p[&P?? i’s?tl ot la%te%ﬁl ehd erpsaugwﬁwé@ haying %W%ﬁ&éém the
peptlcﬁe%kiﬁﬂ btk théloidlRalSsaimo atider(Sase. b. hesppmehﬂe 689 58 to Soto-

ed together by nonp ptld n
Jara); Spch wm@#%a%&ﬂg?feﬂg %»bheétaae p aF&%Hz

CH=CF G [CHNH, KGO OHL, TISSE CElS O, ah8 QTHCO.
ket o- d|f|uoronetq%lenégéaostere Once a derivative is
plWaRk e § urthge ipelpdsd mithip fgavatives op Bypetional pgalogygs are peptides

that HAYE BQ&?&eﬂmaﬂﬁhﬁ&ﬂﬁ&gthx bk FdrfdxBAb1eD glfyeésymiohvpmylatmn PEG
inclusion in a database productlon 0

alkylagiony ﬁ%@ﬁ&opc%ﬂtesaﬁfa% reudation, elyerslphorhatsiylinesitalisation,

farnedfldtii) ATRTHYR MRS, Qflfaftidﬁcﬁﬂﬂ Bﬁ!aclﬁﬁ@ﬂtoﬁ%&ﬁ%xﬁﬁﬁon and
epti dom neti ¢ conpounds that functionally or

phos P%@@WH?ally resenbl e the original peptide taken as

t [d46f at deﬁ‘giaﬁ% B an %uetcgﬁtals%'b@ , fof Hst&e8HnBrated by substitution
Conposed non- nat ura occurri ng am no aci ds or

of an b@r@aama@égemwQ wlth@dﬁ-ggy%gqlc} gesigneny obkgrgon-natural residues.
Such & 'é@@gtithﬂgﬂ %y’lmgﬁﬁ'eaa"ﬂreger%pbfjar{ £findYeid s%qt%éiﬁs, tibd aka®tble, to

W t h anot her "resi due ‘wi generally simlar properties
providesq E@tw'mﬁaawe b knawp ackiviy of alk Ragrgisp acidgdm retpgnversion format,
thereWﬂ@Juhg FNelil DEivR) afd REREALE hRIHEMIRed) % é@)e%ﬁ'}% many

substitution is likely not to be seriously affected
positippal vapiandAedyavephal a wrigmah aminosasid saquendecind, scepgping for a
spec@ac&%@%imgﬁ%wmfphae SHOSTanigl, @OmP ki AN ARG a S bl Be

ener al er ent gropertles (size,
1dent1ﬁ9@| ﬂég Heest «%qcmsdm@ﬁ?othe inveREPYe) , such that the overall
f {9alj OMuPGheBhoR, RE db&ﬁm%ﬁHHﬁﬁﬁﬁwﬂéMkﬂﬂnéﬂﬂﬁ

substitution is could be seriously affected. A
NT XpartapapoeXeat Bl so be provided by systematically

alterlng at |least one am no acid of the reference

peptide. This can, for instance, be done lg%an Al ani ne

wherejp Ahitride (I\AFQIHJS%W)? selaeted fromethie geeurrerfHn &iHam anypsykgroup, or a
generbfbﬁeffﬁcﬁbe EﬁﬁB Qﬁﬂ 0P a@%éjC JeSerkiBRS ﬁ%‘éﬁecﬁ g it ﬂle"%r%@p Bf\mall (for

he 19 i f sel enocyst el ne and pyrrolysine
lnstal‘meel fne F’Lmdl@u?}ﬂ@ﬁ) peptideti noHacPBS. - I\WIL ’seN?étR?mi‘s N(CHz)16

Hmwm%m ReLgdke RAR gﬁs&n\me b@g IR6A y%aecmﬁ%ﬂa AP, aryl

orlglna am no acl sequence contal nin
(ar)alipely pod wherednr RS and BF ean bwcmallatboné@sto qwaengihen tabu d

modxﬁc%ﬁbﬁé‘@onsﬁmté d\é‘ﬁilatlx}éﬁﬁf’t}i%%fe}éx&@ Bbpty@d | ants of the

or | gl nal anlno aci d sequence are synthesized and/or -

e {Dﬁy‘ﬁht ) \esprsedheusin, [ODSErablz ptsatintaddrande gr uhbranched
hydro'cmloﬂ qiﬁvﬂr%%ﬂg Y ggtc!aﬁ)%ﬁ a@tﬁﬂé, B iALHO9 ﬂe@ﬁyﬂc &Byf, Qﬁd isopentyl.

[0043] "Aryl" as used herein, is an aromatic hydrocarbon group, preferably having

6 to 10 carbon atoms, such as phenyl or naphthyl.
[0044] "(Ar)alkyl", as used herein, is an arene group (having both aliphatic and
aromatic portions), preferably having from 7 to 13 carbon atoms such as benzyl,

ethylbenzyl, n-propylbenzyl, and isobutylbenzyl.
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pepti de bonds between the original am no acids. (See

e.g. US Patent 6,689,753 to Soto- Jara). Such
waarorogsbes for peptide bonds include, but arePCDNL2006/000329

limted to CH, CH2CH2, CH=CH, C=C, CH2NH, COCH2,

CH2S, CH2SC2, and NHCO. [0039] Further included within

derivatives or functional anal ogues are peptides that

have been chemi cally nodified through, for exanple,

gﬁ/cosyl ation, PEGyl ation, PEG al kyl ati on, al kyl ati on,
] at P@ﬁldearﬁsdxggd berein, means peptides having from 3 to about 50 amino

amdsggny E&th@f‘%f)é}itﬁié'ﬁoﬁ@@ tali zatl on, farnesylation,
DP-r i | ation, sulfation, Lipid attachnent,

hWéky |"§9mmﬁ1t1 | dlsorinelpess {or sxample, apacreptahle salt of the
oligogdftilly &t & Ya%el%ﬁ ;@Eﬁh@ g&‘éﬁls@@ﬁei%kr? @a&gptaﬁﬁrsaltn%&@(fg salts that retain

enerate ﬁg stitution L-amno acid resid
the d%ilneﬁ agtiyityapf the peetide ?reeﬂudf@hené porapmd betrpraterablado not

detruﬁ@r?tbﬁ&‘ Gfect THE RetfvifS R shd SdptiaQdr BBy E&F;S&b\éﬁt 8¢ P& etvyhmh uses

an amno acid sequence, or exanple to pr Vi
the p‘fj@}ﬁﬁ Bramples ef ish snli arsvasidoaddiition gal’r@ffoqu With inarganic acids, for

examﬁ'l%'t Hfdrbnglwﬁé 44, '}{/&\ig %)génﬂﬂ: acf?ir gﬂ%lrhé %1:?({ ﬁ \A’Elﬁgn 1% acid, and

al n activit I ncrea ues
the like fettamaygplsreyfopoed witbwaganiaadidntush (aa,efpr wamnlesa)cef@cr acid,

oxalicMtid rt%ﬁbﬁ@&m& 'Hu@é]nf?;%' er ﬁl%?eli!ce&g@ fﬁﬂlql'lg %.f:lﬁe%llugcgué QJI(? Zitric acid,

Sp eCI I ¢ act Y, nprove
malic @ewlp ppoothig a@ddmnﬂ@c amdd@nnmmldbeamdle racidf aleduaﬂdd (s lutamic

acid, Qrﬁf&feqi IshiP %1'3? bla @o\{*ﬁfy&l' %Jlg\%ﬂtlt nEéJcEL v\%@foﬁ‘s—) E& zmc caleium,

(0] npoun cou N one e 0 ereln
bismythebavitme magnesiuns, sdwhizos dofrenmobale rgq:@lu pndtheHike @Hﬁth an

organ?cnca oA lfz)é%e(al'fpom R N2gi8 ie@hylgﬁe;ﬂﬁsﬁ{ne\{’? ¢ &Bdm?ﬂﬂ rfa%l

e rmnuélss ecte omthegoupo
Combl(ﬂfabpnﬂ ihstenf (for inktance,5 zind wonats Wd). pepti des, -

04
P RN AR N T —
tOPlcaéhfl wilemﬁlp@ﬂﬂm-ﬂ‘heawnmosltmn)chn b¢ adr)nahklytqd sasradphatrelaeeutlcally
1 b i
aceep %&cﬁ 5& | cat (l%éﬁgy g%l%is %it er |m\1/1 a llﬂ\% &s i o(gg% 1£acid (such as
hydrochlpyie gmdehjph'pbnodneq adid@¢2dhlorid deyd, ‘hitas agsle thibeyaeicracid, sulfuric
acid, :ﬁ{dgé gﬁ%@fc a&“&ﬁfx Sﬂ ?%a%[;}ccgc?cg g%%h HO E)trﬂ Jﬂc%? acetic acid,
Vln one
propigme aeidcalycolie atig) lacfed dryd, pyeurdc a@d;mahg/acld [D44Bi aéJAr suctinic acid,
1eifS sﬁb‘lﬁ tl:g, hydrocarb R,
malei mP g{a%g:\r}ichd& og%? g@%c%ﬂggl gsfl L2 mtoréasmc gausg sucﬂ as sodlufn
hydromdenapmonyim hiy @o4iflk, JctAesjerh hydioxida) ousedh ahecngam,c ba& (auch as
mono-zf1 ﬁ?pﬁlaqkﬁ%d(aqglvﬁxgﬁe? grtn{] s@sﬁ&ﬂ%& Ieﬁla%(r)]gmines). A peptide may also be
conjugated to sugars, lipids, other peptides, nucleic acids and PNA; and function in situ as a
conjugate or be released locally after reaching a targeted tissue or organ.

[0048] The compounds according to the invention may be prepared by methods
known in the art (for example, see, U.S. Patent Application number 10/456,375). For
example, by peptide synthesis methods known in the art, including, suitable N alpha
protection (and side-chain protection if reactive side-chains are present). The amino acid
derivatives or peptides are activated and coupled to suitably carboxyl protected amino acid
or peptide derivatives either in solution or on a solid support. Protection of the a-amino

group may utilize an acid-labile tertiary-butyloxycarbonyl group ("Boc"), benzyloxycarbonyl
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aromatic portions), preferably having from7 to 13
carbon atons such as benzyl, ethyl benzyl,
wo2@ropigbbenzyl , and i sobutyl benzyl.[0045] " PeptT/d&2006/000329

as used herein, neans peptides having from 3 to about
50 am no acids joined together by peptide bonds.
[ 0046] "Conposition" also includes, for exanple, an
acceptabl e salt of the oligopeptide or a | abel ed

i tide er ei sal t ers to

0z E5fp & ibsbonig analoene %l@&@?ee%%ﬂeg%%mﬂfm%%ﬁowﬁf‘?wl

("Fm&") Qg V@h@ﬂtgr&m(ﬁlm@). beb‘dinoﬁécﬁﬁﬁéa@ﬂbﬁc d9ddBdnation, other suitable

ri ment al V. of the peptide or
Protegfe%m&sﬁﬁﬁhéﬁﬁ SRt vé@éheﬁﬁsésg% SVeFEi5 Qf@mino
prote&gzxeg@ih lo@ps fgivdicih Hﬁ'ﬂeﬁtfz@és,eAﬁ&yﬂs,mmeg@nBﬁwg& SV4108 ES‘Gross and
M I NOy gani c. acl 4ds, r X yar ocC acCl
dJ. Mﬁw@\ﬂ@%%{ﬁ 2"\%?6’198“" g{?ﬁ? &\?%‘%a%ng S%hgg%%ww sy groups can
take ﬁlllatzé bEest6i drmatich tf&leexlatdf)ﬁa bt IaBildBiterd 150 tRRh{I: By, acid
such for exanple, acetic, acid,

ani ¢ cid
labﬂeo%?a%rf- 3&3&1&&13?% 2 éu%?atbtedsbfeevhﬂsteraew byydrpggnolygically.
Prote@ﬁbld of sﬁama{zm@ ftﬁﬁztldns Bk 4hOsY &F 1?eﬁhéjand€3 glhfdrﬁm 8 h%yarﬁ@ héig con take
orbi c .aci.d, benzoic acid, tann aci

id,
Placeé‘é}”&t 2 PépAmREntioned Eroysy Brotieckion of ledancéﬁlahqqgé nof plsvays
requiséd, bﬁgﬁﬂiﬂdlﬁg d1@hBP4h M¥intifa 0 gr%aﬂ)%tn tHRé ﬁjacé:ﬁ&ﬂlg BSaidftbe
as zinc, bisnuth, barium nes
reagegF%?ﬁCh%th%S@p%éqnbeé%zﬁf eI?fP‘%?ﬁe“F"“JMS étheﬁuseBreiogw qfn Pure

and fﬁﬁ)l&!ﬂ UHRhGstHABHGN 30308 d1d879 r]Slctlvatlon of the carboxyl group of the
N, N - di benzyl et hyl enedi am ne or et hyl| enedi am ne,

suitably prptested aine pudeerpeptides sandplpplace by thepzides ma%ﬁdeanhydnde

activé &dtby, or EABETiimilR %&H@&%b&hﬂf‘wﬁfﬁrﬁhp QdAeiBh of StL% 86 2Rl
i ntroduced in-uivo system cal topically, orally, or

racenpigation-suppreRsingsepwe T dsdikeckN- lﬂ%’yé bangpiaiagalegl- bazdroxysuccm
imided B@fyﬁﬁﬁ&%by&ﬁi kyiees @tz@hb@nzwl&zm@u\r pﬁﬁgxﬁg%fuo%ne 2,3-dicar-

salt, formed %:reactlon W th an inorganic acid (such

bOXYIagdeh vt by dridasiof phosplpisrhepedacids ean hyarsedh|Soei gg- The
Peptzé@d szalj/'sierﬁztﬁé%‘Lsd Bzgl@gpgl)éﬁﬁa'aﬁd FirEland Ubpisd Qhé'}ﬂsgy, S8 331-
osphorlc acid); or wth an organic acid (such
344 (1% ¢ acid, acetic acid, propionic acid, glycollc
a‘[!)(ﬂl&] | g¢td éls@ﬁdsglbleof)ﬂ ¥ aCe BIE &mpgﬁﬁakcbﬁﬁie@oh({rﬁh&k@')rﬁethod of

succinic acid, nmaleic acid, fumaric acid
Merréxeldogi’lff@fﬁef ol sppertannd diserpatstratsgics are kpovm seesegli Barpany and

MerriBet SXTHEP e Dﬂn‘é@sﬁygj}rﬁﬁés‘jﬁ Bidl052¥s]. Y h@%s@ Xhg 9) Meienhofer,
or with an organlc base (such as nono-, di-, trialkyl

eds., GkadaPxees, A¥HEka AR, %@ﬁtlb@@f@@l%tamdﬁ‘éuléﬁﬂ hésl} Pemde Protein

Res., 96 D105dﬁ39f@y87@|a§@ FRAISON NORE 24). IIOP fz%te 'ﬁésd%s 161-214
her peptides, nucleic acids and PNA; function in

(19903; The syShesiscnte fergRtuEnds in Hhichat Rapsidd bpesbis neylaaefot Iy an isostere, can,
in geﬁeﬁﬁp b P fBr rh &Qﬁﬁ%etﬂléﬁ&?slf Eles‘ahg@tpprcﬁ:&@iﬁg]grm% and activation

npounds accordlng he 1 nvention nma repare
procegyreﬁe?;p@@gn es to synthes,lze the modified isosteres are descr 1bed in the literature

for instance, for the --CHz --NH-- isostere and for the --CO--CHz -- isostere.

[0050] Removal of the protecting groups, and, in the case of solid phase peptide
synthesis, the cleavage from the solid support may be performed by means known in the art
(see, e.g. volumes 3, 5 and 9 of the series on The Peptides Analysis, Synthesis, Biology,

Supra).
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known in the art (for exanple, see, U S. Patent
Appl i cation nunber 10/456, 375). For exanple, by
w@emrioasesynt hesi s nmet hods known in the art, iPCI/NO2006/000329
suitable N al pha protection (and side-chain protection
if reactive side-chains are present). The am no acid
derivatives or peptides are activated and coupled to
suitably carboxyl protected amno acid or peptide
derivatives either in solution or on a solid support.

PIYSEL t Peather pesrtbilityapthranplisaiomefienarhed insyahests of such
compﬁﬁid@ fo?pé\}l@vst &bl s %r H BusMh By ﬁ?m&ﬁéﬁucﬁ %hgzlﬁszQ‘}nt)leszs

enzgl oxycar ony group or subst anal o

Biologyp ¥oh §58- U%}frlembaw &dvl@n?hof%pw @w& é’rrsa@n%W(Yow Bff). For

examﬁl@ ObPm odifia tfor3 SRR 2§ B cd %rﬁ@iog SHto 9{%\{' tiBY af@b&le¥ W difications
driogenation, other Suitable protecting groups

lﬁmwpﬁtﬂuﬂ@ths Bnv, Bpoc, Aloe, MSC, etc. A good

OY5Y] e‘]?“eﬂtfldé%mcw}dﬁfgqg Sfed fn@gniﬂfnoﬂégf als§ b8 511\.@1%@ ak&ra_ tﬁE to

peptides Syrithesis 1ol ogy,

rocomgss TR spthodvePedhrob@pds ksl icrrapienbon pF thssloohedpeptide by

meany Qg%grés%%;?gdsﬁ%%%o?%hﬁgfe %(?J %gﬁgﬂﬁe%lﬁ%fggoggﬁﬁbtoﬁg &r more of

the olw@pqrtyies it & sprisellg hogfrcelt (igrieralis wbp Prabéss énvodves ntrpdueing into a

clomntge)'ehic?é' ozkmgt)éhc ra pl%%ﬁtﬁﬁalég %A he lagﬁéelr DNA gé Bte ahle to
I'ytically. Protection of side-chain unct I ons

repllCF1 ekle a éeelbfa DYAisaeuemneicafing fanthe Rartlelslp?aolngome@tgdmblc an

oligopte?éig%so hﬁﬁﬁiuﬁ 'gQFt Ellaﬁ vaﬁﬁIé%PId aoglﬁgabger (Qﬂtgérotlg%? bﬁ)%gllygﬂc host

not a ways require
cell, agdanlturma theah@@ hfdl tlmﬁdran-'ifoeimzdxl Whep @ap@rma:n: hask eelbis aged, the

compMﬁfdr}gaﬁln\égIde%téiy&PrJt&ﬁq)%gﬁcﬁl such as those described in

Pept | ynt hesi s, Biology, or in Pure
al9S3bp Pheﬁnmgm@tcplyposﬁ@@&)con%lj_mgAﬂztle PpIBEY described herein are

admnﬂa‘&tei* redtoe dﬁxb%fc’h golﬁgegﬁ%; fpogé X% bEg.{egtgﬁp toorfe g’u?f? glfltoﬁmaxlc%r In

therall@élceapmﬂeathmx@dflmmmm aldaea,dnautste.red ts4 eyhjeddrin an amount sufficient

to cau%é1 Q%QQ&MH &%ggﬁhg&d megtplggs!t %lai't)falw arpesg; IEI? &%rgéngeglsl%lnﬁi e

tic an racem zati on-su
metasxasms mrhgmomqaslemzm o acz:oinehsh\l;lhwsr&eﬁy@@ aca mhnrad)eutically

effectiﬁlga ﬁé% 'O}@ﬁoént% g’m/é}a fgll ﬁ%sggs% \}vﬂlzdeéemp &) %(g# 155%5@ %%mhnature of the

' OXy nor or nene-
veptider(apetificchetivisy, gsbbdhé maugeltﬁsaddnmstrd'som dhe biege sed sevBeigy of the

|
canceF tﬁe ’Wel;@lg E& %éﬁe%%ﬁstﬁ? !hx%llt}f:ﬁié tﬁxsﬁl{;‘g& %zbd( %e%ug%éntfﬁ Ehe
pﬂﬁﬂ@@@S?ﬁYﬂp@@49] It is also possible to prepare the

C n g r [

BBSE Tl 558, BOAERP Bfa El L fonp coi
out with dese lewvels and gatt@arlminyg sehattaddyyra tresjmg p}:ysialale In any event, the
pharn?@{lh&ﬁ %%rn@ﬁgill s%bﬁlé}_/prgxl;lg SL$ uan%k o? ggpt Vgslsuéﬁmﬁ‘\nlet I%o effectively
treat thordubjet® @ inlkheition Gbowd hiegin ab bic: ﬂiﬂst irgkicakioh of dndesirable cellular
pI‘Olif@%BL{l ‘3? sljx%rragr Qleldy diagnosis, and continue until symptoms are substantially

abated and for a period thereafter. In well established cases of cancer, loading doses

followed by maintenance doses may be required.
[0055] The pharmaceutical compositions for therapeutic treatment are intended
for parenteral, topical, oral or local administration. The invention provides compositions for

parenteral administration which comprise a solution of an anti-tumor peptide dissolved or
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Res., 30, 705-739 (1987) and Fields and Noble Int. J .
Peptide Protein Res., 35, 161-214 (1990). The

wa@ynrhesss of conmpounds in which a peptide bonpCT/AL2006/000329
repl aced by an isostere, can, in general, be perforned
using the previously described protecting groups and
activation procedures. Procedures to synthesize the
nodi fied i sosteres are described in the literature for

sepb RGP 18 Ol 5SS P A g
carrieys cupbg usaddfor imstaige, watee, nffese watepiaddé splipt, DP&6 glycine,

) | o
L L e T e
know8 stexilgmation teshnidgues, e cimbe garilhfdtdRedtTheassulting pguapus solutions

e YNGR 0L 00 RN LSO DB BT s
with g stepideisrdstiorf prioxr tevsidevisisretion.&lhg. complosifionJealadok@in n The

oL 985 o LN gL o B RLSR g lpg oo

condidong sudO&MH aBprstieg ant befferiyg agedid, toutityonlustinghngasts, wetting

I at i.on hesphaoryl atjon and ot her nodifications
sgen KRN R (B RHTR BORSY BhlsEr BRaCenBle, TR0 S

potaskinvecilonde, ralgival sidotide, maditaa cvmotiungte! ristkomidhinanieate, etc.
t S. Syc t hods. i nyal ve the prepar.ation.
DRfoTEL RAGR: matieds B 0R bRt e i R RRBL B R Phe known or
appaieat ynthobegtilletbinsthg uenael aveideberibed é&s mioss detnd i for RBA@plR
the oliqgopeptides,i.n a it hast,. cel | Cener al |
Remifigfn S IR CERT S DI EE MR BREUSE CofSRT Hatthn, P
(1990y,erhich & iptarporabst ereim, byareferasrmi d, phage DNA, or ot her
quence.able to. replicate.in host cell) a
LB R SR B efngh o€ BB B Rk of B B, fugphiohar
nontoald @tip epiricdesan bertisedduidtinmcivde, ot exdinmgje \ieharmlaceutithlbgrades of
sui t.abl e eucaryoti c .or procar ic host .cell, an
maniidl 1834, SHRAL Hilenoilin RLRER! FiE AR e R Gl Bbttutose, elucose,
sucrofd) adghesium daebdnatelanditke like EFor bid admifisttaidon ayphatmbesmeically

NP TR T e ——
excipines, addh o hber @dribrs Iﬁ'_eﬁiuinsjlﬁﬁbte&,tdrfd@‘ehﬁgﬂ]fyrmmm of active
e S5 e g PSP e RS s o
25%-8i%Rj ect in an anount sufficient to cause regression of

e 5 ey B et A campce s
one phanaehtisd] aghitscontainef withih pekaging hetapdUThepdrihaceutical agent
is theg%gpeglﬁli élgpﬁ?fgefocﬁpelé %'OH'@?(;O @tg’sét tgi%};,? %tg{l \éfagfbgltse{eaégﬁ fyoslftﬁlg g,lrrloup of
peptides disclosed herein.

[0059] While most new drugs are intended to be administered orally, peptide
based drugs may be subject to undesirable degradation, making alternative delivery
methods, such as, intranasal administration or transdermal administration, more
desirable, however, even with peptide based drugs, oral delivery is desirable (for instance,
have good bioavailability).

[0060] As described in PCT International Publication No. WO 03/029292 A2
(published April 10, 2003), PCT International Publication No. WO 01/72831 A2 (published
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peptide (specific activity, etc.), the manner of
adm ni stration, the stage and severity of the cancer,

wo b@7meisght and general state of health of thePGI/NLEW®5/000329
and the judgnent of the prescribing physician. [0054]
Single or multiple adm nistrations of a peptide
conposition can be carried out wwth dose | evels and
pattern being selected by a treating physician. In any

O L S T AR X e

30, 2ad2¢ 2*009@181@1720 Al ulshédIy 6 Bood) 200801 18738 Atlr(puﬁns&laa June 19,
' rabl e cel | ul ar iferatio

t f
2003), g E00503P6H6 AN GHRBIES Senirareb it Forh th poterty AhpOpEhich axe
mcmpdrsteaq@schm@feaéﬂdé @RHosioAd bkt Sihir ﬂaﬁ{ﬁe%rtiwt@@m@peptldes

establ i shed cases of cancer, . | gadi ng do%@
descr#’@fi [“é%é’dl e rmHORRER o FSEE e By (o GrBBle, thygregyiment of

sepsid 2i6d BYhaf ARELIIkABY af@EREREdNSOThey Ao hBRY @R Ubiflatory activities.
treatment are i ntende for arenteral, topica ora

od006dL 5 Thggnyemtiop ingly ofl glscreendng oMmradS inhoding a

punﬁ@@apps%latcwpéptfd@ rcoﬂﬁgtﬁ[gt &@aﬁl@w HSTol ettt AN h&il segments of the
anti-tunor peptide dissqlved

rise a solutiaon an

seaupps NEHRVIAAAVLRALR QYD S §0A BPRvRSiFeF Fisrecto ABK BT oy may be
deterAAMEOMNSIrERINY £hroudd MBlleRtN With é‘%‘xﬁ&uﬁl@ﬁﬁﬁit&&% #3tuR8r over

used, for .instance, water, buffered water .
time. sl qneeemlpdnngn) theiamino peid [seementinendes aieirameaicispegence (for
1nstaﬂ_&e§cﬁ'réé99ﬂﬁﬁ% b4 ARLGPE) REtiSH Bf MTRIEQAVLEAWGIVTONE! |

known sterilization techniques, or can be sterlle

Xaa: Kppax ¥geadkaathe resul ting aqueous sol utions can be
wher®8 A9 R0, §ilstitfi8d 88 uhsibs@butbd RIbOIhZ S inol 428 selected from the

| yophi lized preparation being conbined with a steri
groupseopgisting obMagindtlee vy fanais aspbstitybed orvasuhritatedigning a@:ld ryelected

from S YrBhH cRRAHIBGE el (F% MdIOGERIARL £ sﬁ%@ﬁiﬁh’dear&‘ unsubstltuted Gly;
substances as required to approxi mate pﬂ{Slo ogi cal

and Xegn i & substituted enupsnbstifuier] vet-polar aminomeid sefqctry feye thegroup
consﬁtﬁ{g S afdiatst F&Hn@iﬂﬁ&t the }‘Aﬁ)ﬁ:}hh @Qulagg @Elﬁct@&] ﬁ'ohhﬁw group

e, for exanple, sodi um acétate, sodi um | actat
conﬂ%{ﬁ A QGY . ohe derlvm‘tea%‘%‘i}‘u’ml@ etivative L@%Acﬂl&rdeém@w BAGV, and

thedé@&ghkqﬁwﬂpnolaurate triethanol am ne ol eate, etc.
Q her net hods for preparing pharmaceutica
c &Qﬂﬁa tlp ensthar Pmbg@mm\xﬁe semenp i Bh aminy adidsdleng, and comprises
thes&ﬁkh&ﬁd in the art and are described in nore detail in
for exanple, Rem ngton's Pharnmaceutical Science, 19th
Xaa: ¥gaz Pugefdk XegbKaahi ng Conpany, Easton, Pa. (1990),

wherd XGH, isssu'bgﬁﬁﬁ&{)&aﬁlfs%&ﬁﬁﬁéngQ%I e %}E?ﬁ.g Xa[ag%qzheﬂégﬁenﬂy

solid co sitions geptldes ‘of t I nvent
selected fpamsuhshititted ennosubstitied Hewor Alagprnd whereieXasds a\mb@ttuted or

unsubdi§hiiderobpni£xanpl e, pharnaceutical grades of

[0063] In such an embodiment, the peptide can have a formula selected from the
group consisting of VLPALP, the derivative ALPALP, the derivative VAPALP, the
derivative ALPALPQ, the derivative VLPAAPQ, the derivative VLPALAQ, the derivative
VLPALA, VLPALPQ, the derivative VLPALPA, the derivative GVLPALP, and the
derivative VLAALP.

[0064] In another embodiment, the composition has no more than eight amino

acids, and includes an amino acid sequence consisting of:
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manni tol, |actose, starch, magnesium stearate, sodium
saccharin, talcum cellul ose, glucose, sucrose,
wore@nmesisem car bonate, and the like. For oral PCT/NL2006/000329
adm ni stration, a pharmaceutically acceptabl e nontoxic
conposition is fornmed by incorporating any of the
normal |y enpl oyed exci pients, such as those carriers
previously |isted, and generally 10-95% of active
Xas, ﬁg%r di g;t, that is, one or -nore anti-tunor peptides,
! PPéeP8t ably at a concentration of 25% 75% [0058] .
wherdih &api Bsenibstituted bt ansubkitimtédahimdesidaselstbiddeste the gdap of amino

) [ t .l t har. ti | tain )
e SR 05 O PG S f ot i
acid s‘gh@feﬂlﬁ'ﬁjﬂ. i:lﬁaaéﬂod ; vip ef :f]rﬁﬁioia%ﬂsfc&?siitﬁgﬁﬁ_ dIGlQ, Bhaf A{H}ﬁng Peo, REherein

e el.ect ro { u (0] t.l des I SCI OS .
Xaas Rpbriie brsai R aR d S ar i fn e ipwe e

unsulgstitidd sincihe deid salebid HipapthedRolipsiechits UEds bhkistiag of Cys, Ala, and

upj,ect to.undesirahl e degradati on, makin terpat|ve
val. 8t ion it ey be AREraEe By HiafiRe aimaisns holanead My & tumor
and i@¥nifordBTHE tidr GdftiRiest rati on, nore desirable,
UGEE, i b RSB B S e ol 850 S
consiftirdaofdielidlh |Gy Whi, A1 GIYWallese Gib ety AR, P&l Ala Gly Val, Leu Pro

| nt er.nat j.onal blicatjon . 03/ 029292 A2
Gly Cypy 51\t %ﬁr\ﬁﬁ & ‘?SEB’G?Y?t 1 nt ernati onal

PU66F alth @RotNer eMEb QbR 8Bd seddrchP Hlyibe RBE (R E ARG MPRV or QVVC

d20,01%, nd %J S. Patent Application Publications
or a doyHBBTEASERPL Al (publ i shed May 30, 2002), 20030119720

/-\|[0((6F7]J biTihs keebndidh Further 400 3ds a gRASNELAT3S co%pgosition comprising a
. Ubllﬁaﬂgngu e 19, ,fgf?s%@eand 200 Oé6655,6 ) .

Pmﬁégabﬂo Bifeetsid 2dibepanlt theppol, the purified o isglpfedgreptide
havinghin€ituais® acficigy.porated by this reference, conpositions

cont.aj ni purified qr isolated oligopeptides ) .

dg@éﬁl bé@%m\éﬁn&% PROLesi Ame g &yubatdsnfifigationgfipypeptide useful in
the trds@hdt of B tuh6F codAMRhEadhfiestéhSRto ALt bSIRREA o B need of

ot her di sease states and conditi gns. +hey al so have

such FEHEGE GPRPOFLHOR EPPRAIIP RS Pepiidss dprivaiveion furtioppl analogue

therebM el ist@ic@aRioRRdleGhp ME 6NN EARAVRHS, 1 ncluding a
purified or isolated pegtl de consisting of particular

i gfl91 o TRpgethenpmhediery theepmnpeiioprompesessiflesné éwo peptides or
derivAiRY LR AR M mpRNEL APehMad MBS cdpaBleeR fantiAlidor htiREy. By

activity may be determ ned by treatjng a

way of gxamplagidg afleast Bve %PGR}W&SMhec?ﬂeﬁ@dtffpg? gﬁ?ﬁﬁ?@%b&(}\’,

AQGY, 41R. VILPADP 6 SEpRAIL iRAtified BF 2 3BtHA &bAbSERMTER
includes a tetraneric sequence (for instance,
c 1478k p 18 inhﬁenp@nta],ﬁg PERYIEYS Y56 of A Gpppygsition according to the invention

for thVpEMlaCXd8:Pé R Mmaicelﬁ:ical composition or medicament and methods of treating
various medical conditions, such as an immune-mediated disorder.

[0071] The invention is further explained with the aid of the following illustrative

examples.

EXAMPLES
Example I
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wherein Xaai is a substituted or unsubstituted
non-polar am no acid selected fromthe group
waeongiostssng of Ala and Leu; Xaa2 is a substit UPETIND2006/000329

unsubstituted am no acid selected fromthe group

consisting of Gn, Pro, and Ala; Xaa3 is a substituted

or unsubstituted Ay; and Xaad4 is a substituted or

unsubstituted non-polar am no acid selected fromthe

groug consisting of Val and Ala. For instance, the
METEPRS om t he group consi sting of

11 MP@?DE\@EMEWJ{J% pHaEd y@ﬁiﬁg;%ﬁ%é.eéﬁ @lﬁ%h as LQG,

derl vat Ive LAGVY nd the derivative LP
AQG, 3h@ENe AQSTH 3 AGhYLPATR Péé@ﬂéhtVAl%Al@ i 'de‘\PQ

I 1 m\@ S Vﬁggg PBf[
VLPA}(%a Xaa3 ere?n@gglb%zﬁg stltute P@ unsubstit ut ed
VVCNERDYRFESERLRGEPBGYNRMEYAVALYEQEAlient | y sel ect ed

RPRC:&er W@Eb@@v@i%ﬁé&%%@sm PéLﬁéﬁs%EﬁéPs

substitute unsu stltut Pro or

LQGVIRALPQYES] SIRLRGCPRENNEVYSd LEGHPRGVINP Yp¥pi LR@CMARY, MTR,

and VRGP BE I By SOUEERES ST AATH (R POSGUARERNS, B, AP soc,
85:2149 @ 16eCOGAN uwgm@ﬂu@e}lﬂm&mﬂrbmml (/Iémw’fDMFb@lsyltbheed
L P
meth ek BN T BiioR By S sy MO B, Peprice
Proteigienes.y 3T:p 15620 (ARD D) af B@G0lid buprambt her enbodi ment, t he
fﬂig?ggetl‘hg R;d39%a 0% ﬁ&&gmﬂﬁa@a %1% Cte%.ru’]?ﬁ) a3t Oyg%uv\%c%ﬁﬁ The

S an am no sequenc consi
peptidésavere symthesibst maonaly. Bachiempliag cangistell erthﬂ bllawirndg steps @

| s pp : he ;
o LG G0n Pn A, 8r5T5 54 o,
(i) counlmgj@tthe Fied aarinnacid (3 @n)sretled;imdrdpybmhoﬂémgierﬂﬁ%l
i f
0855 GO L0810l Tl S 4 pin i
remaifying aming fwhaiopis wittazcttic snbydridestiisopropyedhylamine (DIEA) in
DI\ZEFMP b@% é&g%t%g}l %ﬁh%gs;n(%?gs% ¢fid &%t{de qrgdﬁggﬁg%%?& vgjth a m1xture
of trlfhwoametly aﬂdﬁ%)@@/enmmewlbiamr@&)l%gz 22 fiodier 30 mmutes TIS
] ' nit

v L LRGN, TSR0 DR
precifitatedvithtdethfletimart he gr oup consi sting of Leu Gn dy

gmmsf'e ?hgrcgucg ;}épﬁﬁés WeLreel'(Iiis(s;oﬂe&;irY Wffﬂe% ’(5d? b lﬁlg/%nIGaXd purified by
reverse—pﬁase high-performance liquid chromatography (RP-HPLC). HPLC conditions were:
column: Vydac TP21810C18 (10 x 250 mm); elution system: gradient system of 0.1% TFA in
water v/v (A) and 0.1% TFA in acetonitrile (ACN) v/v (B); flow rate 6 ml/min; absorbance
was detected from 190-370 nm. There were different gradient systems used. For exémple,
for peptides LQG and LQGV: 10 minutes 100% A followed by linear gradient 0-10% B in 50
minutes. For example for peptides VLPALP and VLPALPQ: 5 minutes 5% B followed by

linear gradient 1% B/minute. The collected fractions were concentrated to about 5 ml by

rotation film evaporation under reduced pressure at 40°C. The remaining TFA was
exchanged against acetate by eluting two times over a column with anion exchange resin
(Merck IT) in acetate form. The eluate was concentrated and lyophilized in 28 hours.

Peptides later were prepared for use by dissolving them in PBS.
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Gy Cys, or Met Thr Arg Val, or a derivative thereof.
[ 0066] In another enbodi nent, the segnent nmay be the
w0 edoramssd MTRVor QAC or a derivative thereof. POD8E2006/000329
The invention further includes a pharmaceuti cal
conposition conprising a purified or isolated peptide,
or acid addition salt thereof, the purified or
i sol ated peptide having anti-tunor activity. [0068]
The invention provides a nethod for the identification
Exargple]1 peptide useful in the treatnent of a tumor
CPOWYG| SIDGmBHAAY e el Mice @HIBRY brdELLSISHl Filteihe
in need of such treatnment a conposition conprising a
syngapeistlieyds Lyng Corpinapea LG subeutangsrslinal ogue t her eof,
t lfgo7ARr tl"rgd’t%ht %H&Eﬁésem%%g bLeafl vitl ém&ﬂ' g@ﬁtldes or control
activity. 69] In anot her enbodinent, th
substapges @E@PHW Cé’dﬂ?ﬁ dpy eStrapsplanigtion wpi. bepxem@s Mge are injected on
Mondd§! W%Qﬁésﬂgﬁ ahFL88Y, udt@end Kﬂmﬁ%ﬁmeﬁ@ OékaﬁR{ehﬁ&ad%eer Based on:
capabl e of anti-tupor activity. By way of exanple, the
tumop pize 5@ mmp, fyiferipg ebidstanireal, waighp l@sg e 0¥l ulceration ete.
Othe i thel < drimBRGN t8REinYtddA-Fedls JREPLIaPES | dentified by
a net hod described herein. [0070] The invention also
provi des use of a conposition according to the
Methb@gpgfgéégge(,gqlaﬁ&@ preparation of a pharmaceuti cal
05|t| on or medi canent and net hods of treating
T8lis Aveasswant of brapt tesprdise such as an i rmune- nedi at ed
d I[ Fe r'I‘un£&Qﬂé!r]1et£P ?s ﬁé%%péd 19r1‘,vv'o§111feylﬁ5lﬁecf c%ﬁ (I-zralh{;'%glrements

he aid of the [ ow n | ustrati ve exanp
and tEmMrLlEse @(hwp@bula{texbvsg]lg N@ VARIO-4UPHOB LB Bjpresents
the 147, E{? [ ld%lec‘égll\gxﬂzﬁltﬁe d&%t%&ﬂ%‘w@a} tTMst }ﬁﬁﬁbﬂ] of tumor
stich QGA, VLPALP, “ALPALP,
respovmuALwog\quﬂwé}sew Da@cm@mf)\@nm@lmmm&@%) it & days
(betw}{éﬂ: &%g %&E(\iE/ g@é&@ %I% P%%%g table disease, tumor volume equal to
Volunmnﬂ@aylMRWEKEG@\V@WWM@V@R@&SMF@MMMQ@B -25 %

to -90% Mﬁfgﬂt’é’%% B\A%f@%;@%a%ﬁg B‘%}Eﬁ %?’d}lﬁg\ggel—ﬁ% of

treatmopit hesis (R B. Merrifield, J . Am Chem Soc
[0080] Tumor growth evaluation is terminated when a tumor diameter of 20 mm is

reached.

[0081] Assessment of side-effects

[0082] Side-effects are monitored on daily basis and classified according to
protocol. A) Weight of the animals is monitored daily.
B) Behavior of the animals.

C) Animals are checked for possible side effects such as diarrhea.

Results

[0083] Tumor response

[0084] Mice were treated with i.p. injections of peptides 24 h after implantation of
LLC tumor. In all mice receiving PBS tumor developed which reached on average a tumor

volume of 1600 mm? in 21 days. Approximately tumor diameter was at that time point 16
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85:2149- 2165 (1963)) using the

f1 uorenyl net hoxycar bonyl (Fnoc)/tert-butyl-based
woredoiodsbogy (At herton, 1985) with 2-chl or ot riPQIT/NL2006/000329

chloride resin (Barlos et al., Int. J . Peptide

Protein res., 37:513-520 (1991)) as the solid support.

[0074] The side-chain of glutam ne was protected with

atrityl function. The peptides were synthesized

manual | Each coupling consisted of the foll ow ng
mm. thalige %’1 Yag ipHhAE 12 ROPIEVR €OMTInAn daY R apAyeLage Simet Y%me of

340 nﬁf{ﬁ‘ \Pésp&fsbﬂz'eﬂ ewhille 8V RBEOM frRH %&Hbﬂ:@e {dQM: )coni(rbl' fhr 56 days.
coupling of the Fmoc amino_acid
U85 Sapieiaration pop et tLass LOUR AR A TRATE Bilgced a
tumm( ﬁ dbRy RMeh W&MLQmmﬁﬁath:ﬁﬂ@mﬁd&) (TANPINY

he remai ning am no_functions with acetijc
Admnawwwpn aEpeptids ARGV yeseiing imptrons oz gyowth dokavs NvP.
Upon conpl etion of the synthesis, the peptide resin
Table"@Fuldof 3L HnM thmiRe Bhariny E;@Euﬂ:l&' (idl%%él Gr3&innt with small
peptidesFA) / H2q /triisopropyl silane (TIS) 5. After
30 minutes, TIS was added until_decolorizatjion. The
sol utfi on was evapofated in vacyo and the pepResbonse rate
ETpRCi| FFARERt wi th arermpideydr | tFOOYsIle trpdecsTeRToR
_peptildes were dissolved in watar (50-100 ny rrp) and
1puri fiS&xinby rever seimmse hi gh-|96 f or mance [6quid

JChi' UI n“thll \ T\ HP %\’ HIDLC CAanI l"l UIIQ V ’1 e

2 col um® B%%IM%PZH}%&S (10 x m); el ut #o 1
3systemepga@q;m sms@zm of 0. 1%29Jé-A I n watefsgv/ivi (Al
L and-gd i ot oni-trile L{ CN)__ /L / R\ flowrate

46 m/ }ﬁeﬁtﬁ%\w bant62%as det ect|ed® f rom 190- B70 |fm

5 Ther g ﬁé@ﬁ@e quGvreﬁﬂgr adl ent VB¢ €5 used. | ior| 9 1
_examl neptides 1 OG and LOG/: 10 mnutes 110094 A

6foll C\Wﬂtlé?Aqqigar dP3ient 0-1%B in 50 nfdutles. |Bor
7 exanpt s Tar mp@gsyLPALva YEPACPQ 5 M NUTES |37

B followed by linear gradient 1% B/ m nute. [The
8 col | ddhakiddmidet i on$3#re concent¥@ted to abput |3 nil loy| 2

rotationm fitnrevaporationm under reduced pressure at
400C. The remaining TFA was exchanged agai nst acetate
b{0086Lit iIm galcweaﬁemtho%ﬁdam@ctd asrwellias peptidediQ@xz hamere

eSSl 0 48 U0 i
In anjmgle treqadeviph pertided T-iQﬁV ascéVbi?A@iPimlout offpix ml@m shnwed a

S
respo%%?%%?ﬂer sexfle%l} él%glp @é@%ﬁ)ﬁﬂﬁ nE ggﬁ[@%&g cﬁmMn? Sg volume.
Howetem gespanssi nabmef aninds tmb@hmh eepigdes LAGIAQGV TarebV BBALP as well
as them?gﬁiﬂi(% 'I‘iswaﬂlgﬁﬁ@{netlyt 1&%@5&% ay cggpmltlo sﬂgrgttre%@ésd Rlce (LQG and

T: p <0.002, LQGV and VLPALP: p < 0.015).

[0087] From these results it becomes clear that administration of peptides resulted

DO DO =t =

]

in tumor growth delay or tumor control. As is shown in FIG. 1, comparable tumor growth
curves were obtained when mice were treated with anti-tumor peptides LQG and LQGV or
thalidomide.

[0088] Side effects

[0089] As shown in FIG. 2, no effect was observed on body weight in the mice

treated with small peptides. Also no other side effects as mentioned were observed.
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subst ances begi nning on the day of transplantation by

i.p. injection. Mce are injected on Mdnday, Wdnesday
wa@pa7Mo4seay, until end of experinment. Experi mePCT/anzi®6/000329

are based on: tunor size >20 mm suffering of the

ani mal , weight |oss over 20% ul cerations etc.

O herwi se the experinent is termnated 8 weeks after

start. Method of efficacy evaluation. [0078]

Assessnent of tunor response [0079] Tunor_ dianeter is

meHP0 e Ml yeferiiReesi ingufingidatahpse agcpisim miakurarblieationsgpatents,
and ﬂabﬁﬂikgkﬁ(ﬁédﬂﬁﬁs,(@i&d hSrei bl REIRinksh Bt d 16y Lfe@JrgHAerYh@saéne

where B represents the | ar gest di aneter an

extenp ag Ffeeaalil s?fetee?e weﬁer}é#mdé@ll& pog épea}ﬂcaﬁh indigadedsiorhedneqrperated by

refer@ce bHAWerd STIME & 1t entHeOPh&SSl. Ve di sease (PD),
increase of tunmor volunme (> 50 %9 within 7 days

@{%e@’@é’%l@ Bha day 10 after begin of treatrnent);

st[@(iyze ANist88$ 6 tekiy®r vol une equal to volune at day 3
in a range of -25 %nd + 25 9% artlal rem ssion (R,

t G931 v dinimals. @51 tygmop magel. dicex(Ch7BEDpretransrianeh sathche

synge(rﬁﬁ:)Lé%ﬁ@EHﬁ? Bh it SHPILIRY) sRfcldl AYedudlyt Bloabh&ftlis Sfaved 24 h after
tr eat ment 0080] Tunor growt h evaluation is

implangatiem dbe duphen obanivatris diparetoap teincp@serihe Rovrea af Higstudy. As
we are@08dih g ABS 8BS 2R V&Hensdoqgm%f' fﬁ%ﬁlﬁ@%%a@@ﬁ“ eBlol ?é:fa?ger

are noni tored on basi s an | assi fied accord
compprpddp gsbedy] Wlth)asﬁabh%jml tymopsh drepiment Hodalitipshinicerasel broated with

small%bh)ies @ shﬁﬁf@wtl%[ bégmﬁlﬂg oﬁ‘@ﬂ%ﬁer tgnsﬁ‘&n@@ll& B { :p injection.

checked pOSSI de effects such diarrh

Mice wglk be tnget{t@bes}/lomé% rW erdéegﬁma@d[lirm uml@@dm experinented
Expei’i&nteht bnd halstd @&Ezll@?ﬁ a@.ftuﬁgpg%gg?? i, @uﬁ'&tﬁé of the an)[széag weight

npl ant ati on of t unor mce recelvin
loss Olvem%ﬂ% dﬂwa@wdomrwertbaGMIWtMbag@nanmr}ﬁrweeks after

startWtH&@of%@ﬁc%@&QvMﬂrﬁ 21 days Approxi mat el y tunor
di ameter was at that tine point 16nm Thalidon de was

ud¥¥4h s Apsesemient oidumentespbuseOn day 21 an average tunor
V%G%F qfuxﬁ)b‘f(?ildm&emsm gfé'd\/ﬁQgg\ﬁ@el:tF%% é’g Hif& HONEInents

nplete tunor contr ol

and tm@m melymedV) isisalstlatedrnsing thel foxzu @VOA@KBHM@EMLBAHP%MS
the 1er£1~.¥! @8Gneler and A the diameter perpendicular to B). The classification of tumor

response is: progressive disease (PD), increase of tumor volume (> 25 %) within 7 days; no

change (NC), tumor volume equal to volume at start of treatment in a range of -25 % and +
25 %; partial remission (PR), decrease of tumor volume between -25% and -90 %; complete
remission (CR), tumor volume less than 10% of initial volume. Tumor growth evaluation is
terminated when a tumor diameter of 20 mm is reached.

[0096] Assessment of side-effects. Side-effects are monitored on daily basis. a)
Weight of the animals is monitored daily.b) Behavior of the animals is observed. ¢) Animals
are checked for possible side effects such as diarrhea.

[0097] Statistics.

[0098] Tumor volumes were analyzed using non-parametric testing for multiple
groups (Kruskal Wallis) and pair wise comparison of the different groups using Mann
Whitney.

[0099] Results.
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tunor growh delay (with LQG and LQGV conparable to
Thal i dom de) (Table 1). Adm nistration of peptide LQGY
WO e@aloo4sdd i n strong tunmor growth del ay. Tabl e BCT/Nuzmo5/000329

response in mce bearing LLC tunor during and after

treatment with small peptides. [0086] In mce treated

with Thalidom de, as well as peptide LQG a tunor

response (meaning nexinmally a growth of 25%within 7

days) was obtained in all animals. In animals treated
Tumoyir¢spopept | des LQGV and VLPALP five out of six nice

Mice §Q1‘?3V’@9at@d HRBRRANALind HStel 6F JepBids TRhLscABEIR MRS shd'Wethods.
found no significances concerning vol ume. However,

At a dopa plohmelkieat delet indimes Lot tharasesev e (hape dkhis delpy was more
pronohfe¥: m%ﬂg h%‘%'h@%a@ess WehdciAR ddiahistanbaer 40, ﬂlg/léé@%tongly inhibited

signi ficant roved as conpared to shamtreated
tumongrowth. LQggtg:ﬁ i (npeativg: gum) demoystapigd vresapgivejumor growth. Mice

treateq xpr%é)I‘haL@(Q%a]B (s R et cbﬁ"ﬁ'@l) bRttty LorReCMBESr&h 8 elay. An

dmnistration of peptides resulted in tunor
overthhe teliviguditumgeprgrond mlmrs is pygsendeds pRiguterd. Statistipal
1vERLP L&id ¥ grow h curves were obtained when mice
anay§1 e&%p?%at 1eI%JI %%ﬁ anti-tunor peptides LQG and LQGV or
thal i dom de. [0088] Side effects [0089] As shown in
y ’ %ﬁ%x ' Fonk BEptid
Table':é §tat?srt1é:g{)a1§ﬂ§s§sc<?1f t%ﬁf Qﬁﬁgle%/ Iﬁg o8 dr%%e %?ﬂer éll B@p ide
treatreemf@p@paag‘unc@n volamed av\éase%tysmwma[f@b Sppenyight: tumor Volumes
Lowefﬁ‘a Eﬁﬂ&el%s%dﬂgggééQItMegﬁt abase accession nunbers,

cation d patent af amol fcations, cited

here are hereby mcog or at ed gy er ce to iRe

same| Xt a3, %{j( each er Ria Jkand
specjficallylin Eated to be | ncor por ed bv reference

Shan?nd Mere set B)oﬁzh inl ks entilpetsy herlg 03?33[00( ],]33

anple 111 | Met hod of testing. nmas
1.7 and pumor nodelr . MTef ( yare ITanSpI anted W th
t he sg.egenei ¢-Lew s LumgoCar cijlecoma ( LLIG).002 0.06

mg/kSubcpt aneouslly. Treatpent is stared 24| h after

rmpantation. The nunper of am mal s T35 8 per g ou$ 1o
5 mgiliger p&8® the |Per of |this studpl As wel-B%e st afifidng

the freatmentl when notunor |g palpable the change of

17 m?ﬁk@ofo.b‘f | armooaormar@._dat 0 ajst udy wi faeggst abl 'osdled
unors. Treatlment nodalities: {mce are|/ treated|{w th

50 mg/kg | 0.09 0.03 1.00 0.35 - 1.00
170

0.09 0.03 1.00 0.35 1.00 -
mgl/kg
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smal | peptides or sham control beginning one day after
transplantation by i.p. injection. Mce will be
WO pjogoo4sdd on Monday, Wednesday and Friday, untPCT/anzboeH00329

experinment. Experinent ends based on criteria as tunor
size >20 mm suffering of the animal, weight |oss over
20% ulcerations. O herwi se the experinent wll be
term nated 8 weeks after start.Method of efficacy

Tabl %,gl uat i on. Qg 4] Assessment of tunor response.

a0 DoYEP" A RBdMSfeter is neasured in two directions by
cal i per neasurenents and tunor volunme (V) is
cal cul ated using the formula V = 0.4(A2XB) (where B

TreabtBBhESENTS The Targest pppreter and PRI héRrq® anget er

per ppnr{i cular to R) The classification bf tumn r

Shamesponse is: progressi veddi sease (RB), ihéf@ase of

1.7 nlAB@T VOl Ume (> 2599 W ghin 7 days;z no chgnpge| (NO),
tunor vol une pqual to volume at _start of |treat nt in

5 mglkg ange of -25 %nd + 254% partiall Teni $8#6n (PR,

17 mb €ase of tunor vol UMEgDETWEEN - 49% and g0 [

Complete renission (CR)|“tunor volijme less thah 10% of
50 mgthigt i al vol ume. Tunor gféwth eval uat? on i §4%er hi nat ed

170 '/f{ a tamnor dijarrEIer 0] 42U rr_mis re;ache '64{,6ﬁ 6]
l%s;%ssmsnt of side-effetfs. Side-efifectslare noni t or ed

on daily basis a) Wight of the animals is nonitored
daily. b) Behavior of the animals is observed, c)
Ani mal s are checked for possible side effects such as
di arrhea. [0097] Statistics. [0098] Tunor vol unes were
TumeyrafRENEY usi ng non- paranmetric testing for multiple
Tumcﬁ'ﬁ@éﬁé{ifsé ey skahatéalligialy cﬁﬁdrl\;-?a& Tfrvd# ﬁﬁ)pﬁﬂﬂ[p%% gvg ]@Ehrﬂfshortly after
the diTteren FQups, usin n I {ney.
tumopgpeten. Pk ee%fﬁ@ﬁg RO AR 6 Dp12S et fenmot be made.
Next @S €ralt aké fid R oBsered a PR £ REueeRCdftdd eltiaDolBioNth Sduring
and, Met hods. At a dose of 5 i n, tunor

. ng/ kg.a del

the expesip AL HoE /RS RY (Rreerepsivatiseasgel By aniiamag response (TR,
growil SN Gdy 20) Whee il @hed. I8 9Bl reshosiae eatdb hie depicted.

adm ni stration of 50 ng/kg strongly inhibited tunor

growm h. Control mce (negative: shanm) denonstrated
ToxicRyOJr essive tumor growh. Mce treated with
.Thal i dom_de ositi cont.r ol howed only sone tunor
Duf”&r@\ﬁﬁl’ﬁp%réfp‘é&t.(t%ﬂ‘iltwg&?iaé‘wlﬁlﬁt‘% PG M8 AYalpeied by monitoring of
anim @V WNER @duVes) dndl B SERALIGA of Plobd A fleré for B dldySind 3@br function

and leukocyte count (figure 5). At all doses, no effect on animal weight was observed.

Administration of the peptides had no effect on leukocyte number and did not affect the
liver and kidney parameters. It is important to compare not only between the groups but
also within the groups between individual mice. These results show no effect of pepﬁde

administration on all parameters tested.

[00100] Example IV

To further study anti-cell cycle activity of various oligopeptides a proliferation experiment
in Arabidopsis thaliana seedlings was performed. The aim was to test a group of 140

oligopeptides of varying length for their effect on plant marker gene expression during
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analysis is depicted in Table 2. Table 2. Statistica
anal ysis of tunor volunes and tunor response in
waledo7mo4sne pepti de treatnent groups. Tunor vol POENLA06/000329

day 20 were conpared. Upper right: tunor vol unes.

Lower left: tunor response (see table 3).Table 3 Tunor

response rates Tunmor response. Tunor response was

eval uated slightly differently from proposed. As we

start shortly after tunor induction, shrinkage of the
rapid gravh whsmpideelt dvision e Both markersanse araelatedito the cell-cycle
proced¥eWhetedn hipAtma@y Qét?vlﬁqreﬂ&bég 'h‘{g% éélltdjﬂ@ lacfti&fand no marker

reduction after injtial tgrowth. So during the
activigg,aslestpa p@‘ﬂ-qulwtwfétﬁ@déml@er wwhi%aw essi ve

di sease, PD) and tunor response (TR, grow h delay til

day 20) was evaluated. In Table 3 response rates are
Meth‘ﬁ%plcted Toxicity. During the experinent toxicity of

the adm ni stered peptides was eval uated by nonitoring

of animal weight (figure 6) and by eval uati on_of bl ood

The ppptidaesrveere s¢-skipgpdsd iankx Fhogelrate 7 Saling(§BSe g8 dg pdinal
conceﬁtQHﬁﬁt n bff 8 ﬂl%fn?l Fhe oﬂan@ldlsofa%ﬁ§ wefboth%flfd?\ﬁ&ecp@lr@t{gh'w well round

was observed. Adm nistration pept1 des

bottorh adp @(Céfrn@«gtlnmxpw@mdé ey Q@ migrabear %%Pkﬁt@s Yiete shfrpe before use at
——200@ he fJ)drV(ﬁxErs %@d%bﬂ%%zdgﬁgzg?@lﬁ{nﬁ ecét&pé sl erets‘%?facé &emhzed in

onpare not t ween roup but al so

2% comap@ergxabbbsdb@}lm@rfox Mm@a&&nwg@wdfmé@n@se@@h ﬁ@rlémMQ water.

The s&(ﬂs%efrg @lfleane @Péﬂd@& wAHD. 'ﬂ%sa"g.ri?gﬁ@ﬂla% & MSQ@E?&% ?lemented
00100]" Exanpl e | urther study anti-ce

“Hﬂl%y@géﬁé@ﬂmvmmy of various ol igopeptides a

The ppitgg fvgx%r;ﬂﬁéeﬁrét QQS@fo&' rﬁ'%féht's Mfdf t‘ﬁgh %B§fe§reﬁqg Ia'cﬁﬂl@te room at

seedl 1 ngs was ormed. The ai m was a group
210°Cofnd121 16/8 Ihrs;p:lpémqrwdsAﬁel four garspf Igeqvg:hhthecﬂeedlhms were transferred
to 96- %ﬁ%t?#eé’ élﬁ‘.!-ng\i}{g dﬂi&@%ﬁﬁd e I!’l‘lgtlmgfé Rl(i) g%%;lgé]s ;géftxtélﬁgﬁg ifhubated for 4
and8d@nes are related to the cell-cycle process, mhereln

hi gh marker activity reflects a high cell-cycle

activity and no nmarker activity reflects no cell-cycle
For thie exnerinjerdrtfabidnpes honpygbis sedlingsrharivrngd whhreporter genes
et R IELE G BUPREAED I o CAOSRIRLEPULIE povo
(Carnifine eb bi-aTmeBlagbJatrinah 4998 26(4),H¥3- By iagd dhe bﬁcon@hn auxin
respoxi%vé{\ﬁxlakk Oﬂﬁg @ (ﬂ%ﬁ o@te‘?gl (’ﬁ%r IgltaHQCélT Fg)rlgéﬁggﬂ?.tAfter

n1cro per we ates \were ore ofe use a
incubation with the compounds, the seedlings were stained for GUS The staining reaction
was performed in 100 mM sodium phosphate buffer (pH 7.0) that contained 10 mM EDTA,
10% DMSO, 0.1% Triton X-100, 2 mM X-Gluc, 0.5 mM KsFe(CN)s and 0.5 mM KsFe(CN)s at

37°C for 16 hours. To stop the GUS reaction and remove chlorophyl, the seedlings were

subsequently treated for one hour with 96% ethanol and then stored in 70% ethanol.
Stained seedlings were observed under a stereomicroscope and slides were made with
seedlings showing an effect of the compound treatment. Seedlings were fixed and cleared in
chloral hydrate solution for detailed microscopic observation and photography under a

microscope equipped with DIC optics.
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-200C for four days. Seeds o Arabidopsis thaliana

ecotype W-O were surface sterilized in 2% comerci al
whb@aomsd ori x) for 10 mi nutes and washed fi VRCT/NOB®6/000329
wth sterile MQ water. The seeds were then
re-suspended with 0.1% agar and plated on M520 pl ates
suppl enented with 80 ng/1 Kananycin. The plates were
pl aced at 400C for 2 nights, and then transferred to a
R 1cI i mate roomat 2100C and a 16/ 8 hrs phot operi od.

esuligi t or four days of growth, the seedlings were
Peptidek aesé Risteddof on Sﬁecwah mapkéat @se @ﬁ;meaélm g rdpidly peptinge

Arabn%walstgrloﬁgg Fée A n‘g S%Igglrélit(}ll\'eﬁé nl'%slﬁ g% MSIStrlbuthn m.

differdh® GBZHHG OkdSt, &@c&d{ylplfi@ﬁylhimﬁititﬁﬂ Adge bl cét9RAbALr genes
fused to GUS were used. The first reporter gene used
was a cell cycle nmarker, pCDG (Carnona et al., The

From Bleardo obmpbﬁﬁdls tedi3Q% tom(ko«t)@ sh&Ped)par cffedt &rh&le&ﬁﬁﬁilﬁﬁiion of both
an au es rKer .
markep St GBI Yp lTGs St tam b apla Fufbeepet af fyavious

peptidéh tdxtdd1 A sCAR PO YEESin 'Itaibfb S8 ] B clidyeleSlcabibe@at Gfer
@US.. The staining reacti was .perfornmed in 100 niy
represgpithd i thheRgshRERI s Toue 0? Qﬁ prﬁﬁe% IqugerdBat 32RuRe 39dgave

reductﬁgﬁTﬁ' cell Q%l@h@@utyo O$%eT15dp‘tﬁBs M"G ERE) %ﬁuicﬂif| tﬂc?&s]-@é lliri]mgtlo aﬁoﬁﬂ\éz%
at or 0

showeétrsﬁ&ucttwe, @3@%@%@%@% aélﬁde%%vée%fﬁx FRAn 50, ovied raduction
of cellepa8 hivngsy. Wwer e subsequently treated for one hour with

96% et hanol and then stored in 70% et hanol . Stai ned

seedl i ngs were observed under a stereomn croscope and
Tablegl i des were nade with seedlings show ng an effect of

t he compound treatnment. Seedlings were fixed and

cleared in chloral hydrate solution for detailed

FrequBh& O§EMRtGn ebﬁaﬁmag bR dqitRR R PHIARAY B in®in cell cycle test
m.croscope equl pped with DI C op t| cs.Results Peptid

in Arafegopsis daelnar HAAgnPPtde denegh nh%‘i“%’racﬁ’én% ésuﬁ#@ws&%i &h =

numb&2BuHl YodEoMng= PERBAIIGE pbsitiYOUNg seedlings. This was
noni tored by changes on distribution in different
organs: root, root-hypocotyl transition zone and

#AA COU gl eqofis. | kT omgl nef 440 gon‘pcgmjgoteﬁzt =q3 a0t al of
43| showed alclear effect ion pXriessi of th

# matRers @est8d. drpri&ingly, ]t7he7eff?ect§ wefe clearly

#+ Telated 40 the I engthgof the varigus peptides tested.
As{can be seen in Table 4 below, anti-cell cycle

%+ acl b0t o8kas3dker27&prI®Wentb0t 6% t B or 0%oedhi des,

e of the peptides |onger than 9 am no acids gave

Results

From cell-cycle studies in plants and in vivo reduction of tumor growth in mice cells, useful
3-mer peptides for treatment of cancer were identified, VVC, LAG, AQG. Similarly, useful
4-mer peptides for treatment of cancer are LQGV, QVVC, MTRV, AQGV, LAGV, LQAV,
PGCP, VGQL, RVLQ, EMFQ, AVAL, FVLS, NMWD, LCFL, FSYA, FWVD, AFTV, LGTL,
QLLG, YAIT, APSL, ITTL, QALG, GVLC, NLIN, SPIE, LNTI, LHNL, CPVQ, EVVR,
MTEV, EALE, cancer are TLAVE, VEGNL, LNEAL, useful 6-mer peptides for treatment of
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reduction of cell cycle activity. O the peptides of 5
to 9 amno acids in |ength, about 22% showed

w0 e@aoo4sen, but of the triners and tetraners tRPSI/AT2006/000329
nore than 50% showed reduction of cell cycle activity.
Tabl e 4 Frequency distribution of peptides tested
positivel/peptide length as found in cell cycle test in
Ar abi dopsi s thaliana. #AA = peptide length in am no

acids; # = nunber tested, #+ = nunber found positive;
cancpyare YeP ARt MGE YA RTCRDR Auseful //-Bespeptgleg for (reppment of cancer

7 .
R A A A A Ry R S s
QPIARIN G ehd acypefub9-snaydieptids for preatmentaf daricar is WNGFLPAL.
reduction of tunmor growh in mce cells, useful 3-mer
peptides for treatnent of cancer were identified, WC
LAG AQG Simlarly, useful 4-mer peptides for
treatnent of cancer are LQGV, QAC,
MIRV, AQGV, LAGV, LQAV, PGCP, VGQL, RVLQ EMQ
AVAL, FVLS, NWAD, LCFL, FSYA, FWD, AFTV, LGIL, QLG
YAl T, APSL, |ITTL, QALG GVLC, NLIN, SPIE, LNTI, LHNL
CPVQ EWR, MIEV, EALE, cancer are TLAVE, VEG\L, LNEAL,
useful 6-ner peptides for treatnent ofcancer are
VLPALP, MGGTWA, LTCDDP, useful 7-ner peptides for
treatnent of cancer are VLPALPQ VGNYEDV, CPRGVNP, a
useful 8-ner peptide for treatnent of cancer is
QPLAPLVG and a useful 9-nmer peptide for treatnent of
cancer i s DI NGFLPAL. CLAIMS 1. A pharnmaceutica
conposition for the treatnent of a subject suffering
fromor belived to be suffering froma tunor, said
phar maceuti cal conposition conprising: a
therapeutically effective anobunt of an anti-tunor
peptide or a functional anal ogue or derivative thereof
together with a pharmaceutically acceptable dil uent.
2. The conposition according to claim1, wherein the
peptide is snmaller than 15 am no acids. 3. The
conmposition according to claim1l or 2, wherein the
peptide is selected from
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the group consisting of WC, LAG AQG LQGV, QAC
MIRV, AQGV, LAGV, LQAV, PGCP, VGEQL, RVLQ EMQ

WAz 06485, NMAD, LCFL, FSYA, FWD, AFTV, LGILPCTINLE§06/000329

YAI T, APSL, ITTL, QALG GVLC, NLIN, SPIE, LNTI, LHNL,
CPVQ EWR, MIEV, EALE, TLAVE, VEG\L, LNEAL, VLPALP,
MGGTWA, LTCDDP, VLPALPQ, VCNYRDV, CPRGVNP, QPLAPLVG
and DI NGFLPAL. 4. The conposition according to anyone
of clains 1 to 3, wherein said peptide is smaller than

CLAIMSami no acids. 5. The conposition according to claim

1.

2.

3.

10.
11.

4, wherein said peptide is from2 to 6 am no acids

209 piap I SERAR G 6 SRl B PG o
conpos belivad tabe ontiemng from @l tamer, Faidwheareiapeutizel composition

anti-t pepti i , i - ] .
P agme BT RO B B B 4 AL ik tymor peptide or o
accor difwertionalcdrailogug or drisragiva théreofdngdthenmivh apdptmageutically

IS LQG, 0l :@Vaindns Use of a peptide in the manufacture
of a phar Raceu?l cal conposition for the treatnent of a

t unofhe compsitdbrgedrdiog tpdpat iLngheraindthe lpegogeistshddler than 15
said c Li.;on. 10. Use according to claim9 wherein

t he pe%??lg(zé%lgsgsrral | er than 15 am no acids. 11. Use
accofli engnnositivhaicenr@ingto d1@im ive Rewherelretheaep fideisisslected from

e o A BV R o
EMFQ AV, BA/S], BMID, VA QKR VIE BV FRY W AAPFVLS| MIVIWD, LCFL,
Crn, B0 PP ARG L QLR AT Yk TN GVLC
VLPALP NINMSGER, LNTIDDHENLYICPAIR@VVECHYREV, EAPRANSYE, VEGNL,
ol ai s SUEg VPR e, R SRR SR OR S Phave,
am no &HIAPLLVG and DINGFLPAL.

The composition according to anyone of claims 1 to 3, wherein said peptide is
smaller than 7 amino acids.

The composition according to claim 4, wherein said peptide is from 2 to 6 amino
acids long.

The composition according to claim 5, wherein said peptide is 3 or 4 amino acids
long

The composition according to claim 5, wherein the anti-tumor peptide is a three
to six amino acid fragment of MTRVLQGVLPALPQVVC.

The composition according to claim 7, wherein the anti-tumor peptide is LQG or
LQGV.

Use of a peptide in the manufacture of a pharmaceutical composition for the
treatment of a tumor, comprising incorporating said oligopeptide in said
composition.

Use according to claim 9 wherein the peptide is smaller than 15 amino acids.

Use according to claim 9 or 10, wherein the peptide is selected from the group
consisting of VVC, LAG, AQG, LQGV, QVVC, MTRV, AQGV, LAGV, LQAV,
PGCP, VGQL, RVLQ, EMFQ, AVAL, FVLS, NMWD, LCFL, FSYA, FWVD,
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13. Use according to claim12 wherein said peptide is
from2 to 6 amno acids long. 14. Use according to

W@ L@i7/004889 wherein said peptide is 3 or 4 am noPED/NU2006/000329

12.

13.

14.

15.

16.

l ong 15. Use according to claim13, wherein the
anti-tunor peptide is a three to six amno acid
fragment of MIRVLQGVLPALPQAC. 16. Use according to
claim15, wherein the anti-tunor peptide is LQG or

LQGV. AFTV, LGTL, QLLG, YAIT, APSL, ITTL, QALG, GVLC, NLIN, SPIE, LNTI,
LHNL, CPVQ, EVVR, MTEV, EALE, TLAVE, VEGNL, LNEAL, VLPALP,
MGGTWA, LTCDDP, VLPALPQ®, VCNYRDV, CPRGVNP, QPLAPLVG and
DINGFLPAL.

Use according to anyone of claims 9 to 11, wherein said peptide is smaller than 7
amino acids.

Use according to claim 12 wherein said peptide is from 2 to 6 amino acids long.

Use according to claim 13 wherein said peptide is 3 or 4 amino acids long

Use according to claim 13, wherein the anti-tumor peptide is a three to six
amino acid fragment of MTRVLQGVLPALPQVVC.

Use according to claim 15, wherein the anti-tumor peptide is LQG or LQGV.
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