TREATMENT ‘OF TUMORS TECHNI CAL FI ELD [0001] The invention rel ates generally
to bi otechnol ogy, and nore specifically to nethods of affecting tunor
growt h using peptides, such as tri-nmers, 4-ners, 5-ners, 6-nmers, 7-mers,
and nethods or treating subjects with a peptide and pharnaceuti cal
conpositions containing a peptide. BACKGROUND [0002] Cancer is the second
| eadi ng cause of human death next to coronary disease. Wrldwi de, mllions
of people die fromcancer every year. In the United States alone, as
reported by the Anmerican Cancer Society, cancer causes the death of well
over a half-mllion people annually, with over 1.2 mllion new cases

di agnosed per year. [0003] Worldw de, several cancers stand out as the

| eading killers. In particular, carcinonmas of the lung, prostate, breast,
col on, pancm8EZATMVENT OFFYMORS esent the primary causes of cancer death.
These and virtually all other carcinomas share a common |ethal feature.
Wth very few exceptions, netastatic disease froma carcinona is fatal,
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carcinomas of the lung, prostate, breast, colon, pancreas, and ovary represent the primary

causes of cancer death. These and virtually all other carcinomas share a common lethal
feature: With very few exceptions, metastatic disease from a carcinoma is fatal. Moreover,
even for those cancer subjects who initially survive their primary cancers, common
experience has shown that their lives are dramatically altered. Many cancer subjects
experience strong anxieties driven by the awareness of the potential for recurrence or
treatment failure. Many cancer 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 ave 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



conposition) can be used to limt the progression of tunors. [00061 The
current invention relates to understanding and/or predicting the body's
innate way of responding to small nol ecul es and builds on insights reported
in PCT International Publications W99/59617, W01/ 72831, and W03/ 29292,
the contents of the entirety of all of which are incorporated herein by
this reference. These applications describe snmall gene-regul atory peptides
that are present in pregnant wonmen that are derived fromproteolytic

br eakdown of pl acental gonadotropins, such as hCG These breakdown products
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of which are incorporated by this reference. The oligopeptides disclosed therein are
disclosed generally for use in diagnostic methods.
[0007] Other patents and patent applications, relate to the use of short polypetides
to modulate biological systems. Fo example the patents an applications to Gallo et al. (e.g.,
U.S. Patent 5,677,275 (corresponding to WO 96/04008 Al), U.S. Patent 5,877,148 (also
corresponding to WO 96/04008 Al), WO 97/49721 Al, U. S. Patent 6,319,504 (corresponding
to WO 97/49373), U.S. Patent Application 2003/0049273 A1l (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



t herapy"”, "expanding blood cells in vitro", and/or "providing blood cells to
a subject”. [0008] In an exenplary enbodi nent, the present invention

provi des a nethod for identifying one or nore peptides; and/or determ ning
the activity of one or nore peptides, conprising, for instance, screening a
peptide to determine the activity of the peptide; analyzing the results;
and/or identifying one or nore peptide having anti-tunor activity. [0009] In
a further enbodi nent, derivates or functional anol ogues of anti-tunor

pepti des naybe created. [0010] The invention provides nethods for reducting
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functional analogues thereof together with a pharmaceutically acceptable diluent to the
subject.

[0011] The invention thus provides use of an anti-tumor peptide pharmaceutical
composition for application to a subject for reducing tumor size and/or inhibiting tumor
progression. Useful examples of such an anti-tumor peptides can be selected from the
group of oligopeptides LQG, LAG, LQGV, AQGV, LAGV, VLPALP, and functional
analogues or derivatives thereof. Functional analogues can for example be found in urinary
fractions derived from pregnant woman or in commercial preparations of hC@; at least in
those commercial preparations that contain substantial amounts of breakdown products of
hCG.

[0012] A preferred size of an anti-tumor peptide for inclusion in a pharmaceutical
compoéition 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



for the production of a pharmaceutical conposition for the treatnent a

subj ect suffering 3 fromor believed to be suffering fromcancer. It is
preferred that said peptide be smaller than 15 ami no acids. When peptides
are used repeatedly, for exanple as is provided herein for the treatnent of
cancer, froma safety viewoint it is preferred that said peptide is

smal l er than 7 am no acids, such a peptide generally not binding to the MIC
receptors, thereby decreasing the risk of the devel opment of autoi munity
initiated by an i nmmune response agai nst adm ni stered peptide. [0014]
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preventing adverse reactions, such as anaphylactic shock, is thus
preferﬂéﬁﬁbhat t he pharnaceutlcal conposition conprises a peptlde t hat

consi sts of gylsp @u@ﬁmmox@%%arﬁaﬂ@dy Qgeﬁimﬁ@ct@hule&@méh@éd%mfeaﬁmér@ fir anino
acids, and nnst preferably consists of or am no aci ds If only fromthe
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adm ni stration) ger whereby tabolic fragments of 3 as still have

activity, i t[mrlé h ‘?rrPeﬁPé?se?sfpéﬂ Shijtor 4-mer pep 1des, can be found by testing for

anti-cell cycle activity in proliferation assays, for example by using a plant growth assay as
provided herein. Use of a peptide for the production of a pharmaceutical composition for the
treatment a subject suffering from or believed to be suffering from cancer wherein said
peptide consists of 2 to 6 amino acids is herein particularly provided. From the viewpoint of
preventing adverse reactions, such as anaphylactic shock, it is thus preferred that the
pharmaceutical composition comprises a peptide that consists of 2 to 6 amino acids, more
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 ihcreasing peptide size, if only to withstand full proteolysis (after administration)
longer whereby metabolic fragments of 3 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



sai d peptide consists of 4 amno acids. [0017] Several useful 3-mer peptides
for use in the production of a pharnaceutical conposition for treatnent of
cancer are identified herein as WC, LAG and AQG The invention also

provi des use of peptide WC, LAG or AQG for the production of a 4

phar maceuti cal conposition for the treatnment of cancer, preferably for the
treatnment of netastatic carcinona. Treatnent according to the invention
with a 3-nmer peptide preferably conprises repeated adm nistration,
preferably 3-times-weekly or every second day, with a dose of at least 5 ng
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[0020] The ijovent imHe iatERioRh®ipdesded w8e SILAQUNAGEVYEENRY, KOG NEAGVT or the

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, EPPE, LGTL, VGGI, RLPG, LQGA, or LCFL 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 4-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. _

[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.



production of a pharnmaceutical conposition for the treatnent of cancer,
preferably for the treatnent of metastatic carcinoma. Treatnent according
to the invention with a 5-ner peptide preferably conprises repeated

adm ni stration, preferably 3-weekly or every second day, with a dose of at
| east 5 ng peptide/ kg bodywei ght of a patient, nore preferably with a dose
of at least 17 ng peptide /kg bodywei ght, nore preferably with a dose of at
| east 50 ng peptide/ kg bodywei ght peptide. 5 [0021] The invention also
provi des use of VLPALP, MGGIWA, or LTCDDP for the production of a
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pr ol ongewil thepepiddaspressnt @%&ﬁpﬂée%ﬂ%{éékﬂloa@sma@\ﬂﬁﬂé@l%ér #5¢d op O8] From t he

Vi ewpoi ffta O idHRVIRALINEcBAVE] Bfit WhEE R nSHS R AFte ARBPRVAGEdsEnt, AROCK 1T i'S
thus preferred that the peptide consists of 2 to 6 am no acids, nore

pr ef er apiafverse Hamaperesetians; gich agapsRivkstigshochveiratly dgpiaisBphpThjcleisasi st s of

3 or 4 aminQ a@eAifiaze WAQMrtdi®enl i RIRQ tiHceOfitR 6 hbMiiddacchiangdo e Avarnar al
insight that activity i s broader with increasing
comprises repeat adaministration, such as repeated injections or 3-weekly injections for a

prolonged period of for example 3 weeks as provided herein.

[0023] From the viewpoint of preventing adverse reactions such as anaphylactic
shock it is thus preferred that the peptide consists of 2 to 6 amino acids, more preferably
consists of 3 to 5 amino acids, and most preferably consists of 3 or 4 amino acids. From the
viewpoint of activity, based on a general insight that activity is broader with increasing
peptide size, if only to withstand full proteolysis longer whereby metabolic ﬁ*agmenﬁs 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, 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,



peptide size, if only to withstand full proteolysis |onger whereby netabolic
fragments of 3 as still have activity, it is herein preferred that said
peptide consists of 4 amno acids, Above and bel ow described conpositions
are preferably used for the treatment of cancer. [0024] Very suitable
peptides for use in the treatnent of cancer according to the invention are
WC, LAG AQG LQGV, QWC, MRV, AQGV, LAGV, LQAV, PCCP, VG, RVLQ EMQ
AVAL, FVLS, NMAD, LCFL, FSYA, FWD, AFTV, LGTL, QLG YA T, APSL, ITTL,
QALG, GVLC, NLIN, SPIE, LNTI, L1INL, CPVQ EWR, MIEV, EALE, 6 EPPE, LGIL,
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frequency
ant i - praballerixlicviag cal&: t:yci.ﬁ iyyxamiceolzsbxmpiw luetdnpmeaabmmme gutregang or

conposi 1%39&'11%] ayd ﬂ‘&bu%{:y 18N hlv?s\(&ll f &fét o&1¥nen't' Sefetlrs bdlad DG bi LB of

cancer conprisin arnaceut|c conp03|t|on aving anti-cell cycle
acti vi tfy:tm]eful in the treat ment of cancer conprising VG, a pharmaceuti cal

CONpOSi ti ON ¢} NGrAhdg 1§Q'phaﬁi(&cb@u&‘?&dniﬂo%%m}}%&‘Juﬁ% ahfi-cLEycld RBLARNL Of

cancer conprising RVLQ a pharnmaceutical conposition having anti-cell cycle
act i vi tyreiyd &F the traatmept of panegr epsprishre R arphepmprentisal gorEpsiionghaving

phar macgiif d.aalcle QPRSI dsbRM i @%itRAt A lof GRkdr c%iﬁﬁh@mg@@@]y iaty useful in the
treatment of cancer conprising AVAL, a pharmaceuti cal nF05| tion having
é

ant i - cetliarpgequiical cpmypsiyjon aprng antheelligcle peipitrageiubin téaﬁl@ MO 9HFFSe g FVLS,

a phar nReRukngHVILY &Hﬂﬁyﬁlh&mm‘ébﬁﬂ%ﬁwhaeﬁlglan@iyc@heycﬂégdti«entpyls&ﬁelﬁlwheI n the
treatment of cancer rls*]M%QN%IV{I'D a phar maceutlcg conposi tion having

ant i - celrpatpgpt Ca%‘tefe‘?f%%ﬁ%%% hpRACE IS FREHOSIHON Ca1RR AR GRIb AT ng LCFL,
a phar nagieuy hgs'ﬂll1ﬁ@maoﬁsaﬂnie@nommdﬂgmamsmgzgvm £Ykdréhadalticu] doyapdsieiball in the

treat nelrlgmrggf an 1a crcla cycle ag{;Pvrl’éysdngll ElStXé\treg'mEen% a%gg:tclor%% lmsmg FVLS, a
pharmaceutical composition having anti-cell cycle activity useful in the treatment of cancer
comprising NMWD, a pharmaceutical composition having anti-cell cycle activity useful in
the treatment of cancer comprising LCFL, a pharmaceutical composition having anti-cell
cycle activity useful in the treatment of cancer comprising FSYA, a pharmaceutical
composition having anti-cell cycle activity useful in the treatment of cancer comprising
FWVD, a pharmaceutical composition having anti-cell cycle activity useful in the treatment
of cancer comprising AFTV, a pharmaceutical composition having anti-cell cycle activity
useful in the treatment 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



conposition having anti-cell cycle activity useful in the treatnent of
cancer conprising FWD, a pharnaceutical conposition having anti-cell cycle
activity useful in the treatnment of cancer conprising AFTV, a
pharmaceutical conposition having anti-cell cycle activity wuseful in the
treatment of cancer conprising LGIL, a pharmaceutical conposition having
anti-cell cycle activity useful in the treatnent of cancer conprising QLG
a pharmaceutical composition having anti-cell cycle activity useful in the
treatment of cancer conprising YAIT, a pharmaceutical conposition having
ant i - CebharGed icAGhhyblitot BEH abtedNGcle faat@éﬁymg@m Bf thS ANCER RYTBA8 Ng APSL,
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a Phar TRCSH (b fOIPRSLE OnIB AR ANLLEel, EXALEAACLIVELE gl 10 e

t r eat ment cancer- conp ar maceut on havi ng
ant| - cehéeﬁdyn:th}: ta@attmentgfcawef:mpmsngEPE raadtama¢eu0ﬁa1@amp®1tmduqsmn§l ng EPPE,

a phar rrgct?y%lf §,@1 agtnqu &se}"ul?n th@%\ééé{%ent%@t %ncgleéom ﬁé%l(’ggr@ﬁg aymgcse%{ly 1 I n the

treat men armac 05| I'on havl ng

ant i - cetdmroyitior having ‘antlyelysa@laﬂctm:y tlstﬂaéultm et tmettnent ofcame Foreigng sing VGG

a phar ”?@@T‘tdfﬁ?’akmﬁ%mﬂﬂ cfohgﬂmﬂ&v 1ceﬁl%§'<lzle GHRES R itu'l Wi dn¥ eMaghale 1 n the

t r eat ment cancer co si ng maceut | ca conposi tion having |

ant i - cepflcapsee empting RLY mBbzfrmacw#wtah@mmp@‘a@mbmmmmteeﬁih@ﬁle@emm sing LQGA
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treat nent of cancer onpri.si ng p ar rTB.CGUtI cal rr%ém tion havi ng
Y

ant i - ceppti-ggfqvele &é‘tl'i’lw wspful dethyl tr?aﬁmﬁmf@f ENSER SRS 1«%{@@ BREeREsA g

composition having anti-cell cycle activity useful in the treatment of cancer comprising
TLAVE, a pharmaceutical composition having anti-cell cycle activity useful in the
treatment of cancer comprising VEGNL, a pharmaceutical composition having anti-cell
cycle activity useful in the treatment of cancer comprising LNEAL, a pharmaceutical
composition having anti-cell cycle activity useful in the treatment of cancer comprising
MGGTWA, a pharmaceutical composition having anti-cell cycle activity useful in the
treatment of cancer comprising LTCDDP, a pharmaceutical composition having anii-cell
cycle activity useful in the treatment of cancer comprising VCNYRDV, a pharmaceutical
composition having anti-cell cycle activity useful in the treatment of cancer comprising
CPRGVNP, and a pharmaceutical composition having anti-cell cycle activity useful in the
treatment of cancer comprising DINGFLPAL,
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TLAVE, a pharmaceutical conposition having anti-cell cycle activity useful
in the treatnent of cancer conprising VEG\L, a pharnmaceutical conposition
having anti-cell <cycle activity useful in the treatnment of cancer
conprising LNEAL, a pharmaceutical conposition having anti-cell cycle
activity useful in the treatnment of cancer conprising MSGIWA a

phar maceuti cal conposition having anti-cell cycle activity useful in the
treatment of cancer conprising LTCDDP, a pharnaceutical conposition having
anti-cell ~cycle activity useful in the treatnment of cancer conprising

VCNYRDV, a p@@ﬁdj’:%ﬁé GRspe SRIROS Lo RBed A ngl%%}gﬁlnlly B%ﬁhﬁg &l dndl Yy

useful in th at nent of cancer conprisin har maceuti cal
conposi tistincthaskrimgraihal whidh)is ggarded g8 fhwlwnw@ﬁnﬂwn, thet manttag@ea-tf iift  of

cancer %@%&%a'ﬁg)e%&]gﬂﬁﬁ!was@@agﬁd%%'e%ﬂo% Q%%N@ﬁle iBvdIR46] While

t he specification concludes wth clains particul a poi nting out and
di st i nctihyn eqadiipiconiuabian Wi R aFcé’mE’é’@é?%lé@Wa%gstlhéV asent invention, the

advant ages ofpoi1)i SFIG. m\ﬂmua% tGA0r RulBy & nfifadbdtyd ARBRKEBHRBHpdpiians she
foll owi ng description of the invention when read in_conjunction with the

acconpaﬁ}iﬁ‘ﬁﬁerﬂ’roéﬂ}}’?ﬁn P RPYHs hthrqust Fraoryeprand fo the nestifes letGitldtfoY: k¥irunes of
m ce tregosdagdin aga@mmyrempmquean@f the invention wherein Peptides A

t hrough F co p Q.the peptide G LAGV, LQG and VLPALP

respecti vel y{oogﬁdo%}g;o%ﬁ“ﬁﬁa@% tge WF’IgEE 5?8%0¥Wén%fcﬁﬁfea%‘ﬁ}ﬂ%é #Pyi ng

m ce tr gaiteds v the iexatiph ahyreipPRtiddes thifougE comypbhd thepesteies LRept | des A

t hrough_F t e i,dgs LA LAGY, LQG LQGV, AQGV, and VLPALP

respect M&Q’(Qibﬁﬁagg@éﬁ’é‘h@n@mﬁi@dﬁ?ﬁ&&b Lewi s Lung Carci nona- bearing

C57B16 m ce [0029atEd:. wthaoesclahnatofhgwldMﬁgCafcupmmﬁedﬁngQGVBIGD@Ees of 1.7, 5,
wer e curves of all

0
|1Zd| \5/| durgfite ‘%té’n%raggiim%dose? B pegé i a% 823]%38%5% 'St Jéep'[f"ln éﬁ(l\‘_\ﬁw eY0031] FIG

5. Duri ngtddhe escal ati ng dose experl rrent tOXI city of LQGV was evaluated by

cual vat on oG RUELS o B KLAREN LIS UG AN A KPSV

count. [003 e esca |ng 0Se experimnmen Toxi cl y of LQGV
was evdbsgabiebpbye k@G ori ng of ani mal wei ght.

{0031] FIG 5. During the escalating dose experiment toxicity of LQGV was
evaluated by evaluation of blood markers for kidney and liver function and leukocyte count.
[0032] Fig 6. During the escalating dose experiment toxicity of LQGV was

evaluated by monitoring of animal weight.

BEST MODE FOR CARRYING OUT THE INVENTION

[0033] As used herein, a “purified or isolated” peptide is one that has been purified
from a natural or biotechnological source, or, more preferably, is synthesized as described
herein.

[0034] “Treating” or “treatment” does not require a complete cure. It means that
the symptoms of the underlying disease are at least reduced, and/or that one or mofe of the
underlying cellular, physiological, 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



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0033] As used herein, a "purified
or isolated" peptide is one that has been purified froma natural or

bi ot echnol ogi cal source, or, nore preferably, is synthesized as descri bed
herein. [0034] "Treating"” or "treatnent"” does not require a conplete cure.
It means that the synptons of the underlying disease are at |east reduced,
and/ or that one or nore of the underlying cellular, physiological, or

bi ochem cal causes or nmechani snms causing the synptons are reduced and/ or
elimnated. It is understood that reduced, as used in this context, neans

rel ati ver thelBfio$habPainoabifls Qh&&%&%wﬂfé’i@dl&'@dd%&té fenRl(Bey lf@ﬁ ?ta%ilﬁo of the
di sease, not just the physiological state of the disease.

"Corrpos?‘il‘iison " as used herein, refers to chenical corrpounds Whl ch contain
or consi st qboFs) pens dde hereid a0 eicHiatal ¥falofuet binGbiieiiale” anappgide idchatesof . The

peptide is rably isql ated, before |nclu ion within t conposi tion. The
pept i derﬁ}aéPg H’&ﬁ?/wé%%asrgs?oa@e Benee pepLide, i e’éﬁ”ﬁis f%)deﬁﬂ'{a‘%é acids and nost
pr ef f er edldtyonehipIb SHeSrebiirerida meﬁlc(eSincmﬂnfgomnaﬁélﬁs xamerhy pe@sdadlSalafs @OBG]e, As used
herein, a,"functi nal ana u I " e tlde

Var at] BRBCHERE 1 ane Bgapates uler LRI e T oM Bl S hRRL R

i dent i f haktleas hel-@hbanstNegnndor cheervaiies ﬁﬂ;@ﬁtqﬁmpi 1€d|£;;ve| tnaheﬁdremge vari ations
made by scan, al a- 1S s nmet hods di scl osed
in U B. ‘1%3?%% 1 ﬁ?pcﬁmg%?gggﬁgg?@%va WSS e ﬁjl Ly g “HORE cgnser vative
and/ or bmnsgﬂmahnmersmhsMpmmmmmhan$edﬁbmuﬁwmblannmfsn@n&ednseqqﬁnbez for
exanpl e, MIRVL, QFWLPA%géQg%’% thPShhY ?%%ﬂe%’ gt %'psﬁﬁlde@%u%‘?&mé’&’ 3&»{5&&, A fjaving the

sane or “equi Vai al ns~as partic anino ac in a
pepti depept'alﬁdbomdsr fom gretiarse chyeindsitaicl lylkagEStslueh saie kefodesrstars, hylwxpagsiedes, but

| of ned &‘i’{ %(Be%r?)ér %&et@ﬂ%&%&%&"@?@m&%‘re gﬁ@%ﬁva@% ik ?%ﬁh?erd' &uch' nkages

such as to I sostere I sostere i keto 1 sostere
ket o- di aﬂwvabweumpmi@lmf@ﬁ@@ REposde9 ecreendes; ideatificasionot WUMc@dluS@uem a

deri vat h\ésta'b§se pl%ﬁ{?&io%fB%aﬁﬁ‘&ewa@%&&e@&eSCV eening, identification of
activity, inclusion in base, groductl on of a pharnmaceutical.. and the

li ke. [0037]10%7%0 Mﬁ‘bV’G’d‘éﬂd Wtiﬂm derigativasar fansEonnl apgleuss@ral anal ogues ar e

pepti doF&ﬂ”fﬁBbﬁmM%BQﬁds"tﬂéﬁ fub bl P DRtk vt @E11P PJsHEnB}értﬁJz nglﬁleg%Bmi@ the
origi na pe tide taken as the starting point, but that are, for exanple,

Conpos ebplgrp aﬁgﬁz qq%ﬁt@gé_)pp)g; %ébﬁt@p?‘éor example, composed of non-naturally occurring

amino acids or polyamides. With “conservative amino acid substitution”, one amino acid
residue is substituted with another residue with generally similar properties (size,
hydrophobicity, and/or charge), such that the overall functioning of a peptide sequence
having such substitution is likely not to be seriously affected. In “non-conservative amino
acid substitution”, one 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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am no acids or polyam des. Wth "conservative am no acid substitution", one
amno acid residue is substituted with another residue with generally
simlar properties (size, hydrophobicity, and/or charge), such that the
overall functioning of a peptide sequence having such substitution is

i kely not to be seriously affected, In "non-conservative amno acid
substitution”, one amno 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

substi t uti onp3B] C GrEpHdORiInSRIck QI Y ﬁiufde%@mope%udeem{ﬁés dgﬁee@ f&l &@ be
provi ded by systematl cal ly altering aé% east one_am no aci

r ef er enB@d8 perdrebetvrepndhe grisinplpming agids, feee eige Ugh Ratany 68R% AP Eﬁ’éo scanni ng
(Al a- SC&ﬂh)&R@h@hno@ﬁ@éﬁ@@&&ﬂkkﬁﬁ&e@ﬂmﬂy%hﬁamhﬁtMﬂmﬁﬂtﬁaﬁb(&ﬁUﬁB acid is

repl ace (o] selenocysteine and

pyrr ol ygrfng"gﬁea w@?lﬁg gﬁcg{r’h S &r?[r%ézaﬁ? th these nmethods, many

di fferent pqpo391ﬁsFlﬁﬂ)él tn@mg@ﬂe\hﬂmedemkawed:bﬁan@mnelrdx@ndgaés @mpephcee@i d ;
sequenc t eac ont arl on or .su Stl t|o t one
oo adien b sb R idlo% e b PrrbHR B ap i PEE R oS o

am no aﬁikﬂlaﬁﬁﬂuﬂ_ﬁﬂ&uﬁf eciﬁylﬁtlb’tﬁ&mZanagino@ﬂ pelﬂ}yamﬁurmakdlgzaﬁmepar ed. 10
[0038] i iC rt her ncI eudo t i,des. havi ng surrogates for
he  peptRaoRond b baaii AnalPon e PERERER HES R aRL B8 ° ) S7 hat en
6, 689 YBRospbo@mmn Jar a) Such surrogat es for peptide bonds include, but are

not limted ﬁ)@ﬂrﬁ]—{ Ademv 8eanalo%uﬁlcas Cglso beCH (lell\llrlﬂstanwz elacf\H g gjh %HLZ LSu oh and

NHCO. [ 0039] Her i ncl errv ves of “func anal ogues are
pept i desfantlramideacsl tvedne glitba B-ahliyo antirekidad ot dthetnyin- naftoral eocidneh.e,

gl ycosy ;9% Lon, on,

am dat i gﬁé %fégg%h%% at ((E:I)‘EIC% pﬁg’é%w %?%tgf%%é(&/%%hlg% ﬁog%a‘?%’#l@%

ADP- 1 i bgls)yddatamntlde sﬂqﬂamqe@ﬁkndwrpac@livtw pfadhBaatino m«tbriwyﬂlamvemlonafndnat

phosPhOE%&%&r a‘?_l'a i1 QQr%Qlaﬁ“\aP&‘thv}’c?taha’ %c%as%lpﬂfé%a g E{régﬁ?ﬁmgr%m’ nstance,

generat e Pstitution an L-am no acid res ue W't am'no acid
resi duepQ‘ﬁFﬁ@tﬂh‘é%ﬂ%ﬁﬁdﬁaW%#@F) egjogiging] aginelacid ssqusaes and scereniE)ol #prove a

proper t y, eelfhc ati A, AL ﬁﬁfode&ﬁg)@ﬁ@qep exaRfp1 £ XM Ene DAmiRS QI BarPpPept i de
sequence of known actiVvit D-amno acids 1n retro inversion formt,

t her ebyldgntipesd ang ys6¢ aF‘é’f‘HF%l@th%é‘t"e’O‘i“fry and increased half-1ife values. By
generating 04/1] POSEdrORaA, a\vahpARSokldShiohabnysEhe®f beadn oOri gi nal ami no acid

SequenC%T%Pam aao aaa%gaj&f‘ a

wherein NT at the N-terminus is selected from the group of H--, CH3--, an acyl group, or a
general protective group; and CT at the C-terminus is selected from the group of small (for
instance, 1 to 5 amino acids) peptides, --OH, --OR?, --NHz, --NHR!, --NR! R?, or --N(CHz)1.5
NR! R?, wherein R! and R?, when present, are independently selected from H, alkyl, aryl,
(ar)alkyl, and wherein R' and R? can be cyclically bonded to one another. Such
modifications constitute derivatives of the reference peptide. .

[0042] "Alkyl" as used herein, is preferably a saturated branched or unbranched
hydrocarbon having one to six carbon atoms, for instance, methyl, ethyl, and 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)allsyl", 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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specific activity, an inproved peptide, for exanple, conprising D am no
acids, can be identified and used according to the invention. [0041]
Furthernore, a conmpound could, in one enbodi nent be: NI Xaai Xaa2 Xaaa Xaa4
CT wherein NT at the N-termnus is selected fromthe group of H-, CH3--, an
acyl group, or a general protective group; and CT at the Ctermnus is
selected fromthe group of small (for instance, 1 to 5 am no acids)
peptides, --OH, --OR, --NH2, --NHR', --NR R2, or --N(CH2)j.G NR R2,
wherein R and R2, when present, are independently selected fromH, alkyl,
aryl, (ar) ' .Wwherein and cllca band d to one

anot her. h %% 1%“$h§ﬁ§s%%%%%|tu?m“dbP?$§t|v % %}}5Per%%é% pepti de.
[ 0042] ﬁ@m%yméda&éﬂsedyhaﬁEkmmnME preferably a saturated branched or

unbr anched 0G, Dshaving ; tQ Si r o S nst ance,

met hyl, eth P‘ﬂindéls lﬁ?§ﬁﬂgn%%§ﬁ§?b%%§§&% gggugg%gﬁeféﬁﬁﬂkls an aromatic
hydr ocaslizopengide opa IWW@BMW A agédieprént "acceOtablerdabih red¢re e saltsuibht méaiphenyl or
napht N4y @0 eriviebd @ ‘f, Yhtide o@%gﬁﬁ%ﬁgn%%gbﬁghd bt PRERNRNG, GEOUP (having both

aliphatic and t1ons efe avin rom 7/ to 13 carbon
at ons sdﬁiﬁhn@sta@lmﬁwt the e@thryﬂytyéﬁmwtuﬁﬁw%wlcb@nwm ofamdste%b‘dthhl wenzyl . 11

[0045] E}Pl‘iﬁﬁﬂl&’ee fixa Eleé‘%e&hﬂ %él@é dle a%%ﬂ&xﬁ@ﬁ Q&ltﬂ%ﬁnMﬁH QlJréaQ{‘E idOfggbout 50

am no S J ol ned toget pepti de bonds. np05|t|on al so
i ncl udeexanfodg: hgsdegplpiac agdh @é@@m@b P'@d:s%}lftm@#m@ os@orge@émlmerea% agd| abel ed

pepti dethAfe Uad Gr Akdbe f ﬁﬁ&p@&@dggnﬁ%ﬁ Ul 8! for E}angﬁ& taas,eﬁmm retain the
desired activity of the peptide or equival ent conpoun but preferably do

not de®yalipaft.dprtoriapsidctuceinis agidt paleicypcids ﬁ'm?éwﬁé& glyeordg acid, ﬁérw g@fponent of

a Syst epalid¥ig hssbshie acﬁh@neﬁpaadqamﬁamlpﬁ&owacwg}ggﬁah&ﬁi& @I}%h@@ﬂlg‘ addi tion
roc oric acl

salts formed with inorgani ¢ aci

hydrobrm#énééb%hkeséﬁ%w@& éqlﬁleg WH% M?ﬁet la&ﬁabcatmlf PRt asng, CALHD, t he

like. S@llsﬁlﬁtmyrlﬁlh§ﬁa§1&:sfm R i il cPH @R BILALLAGICES aB8lERE d&, orfwath @xanpl e,
i [ [ succi ni.c . aci.d, .mal ei c acid,

acetic aC|d 0X id tartaric acid
Fumar | cogenl G e Eren N by R gt G PRSP ¢ aci d.
benzoi cCoa_fhm:ht1ohaHIHrébfaﬂai~ thstamas i mloa;@hﬁhte 8dle)i ni ¢ aci d pol ygl ut am c aci d,
2 (e 11 KoL 5, T RS PETE AR PR oL TR solangyguch o5
and t hetdpickity, oralip dihloeily. The composition can be administered as a pharmaceutically

acceptable acid- or base-addition salt, formed by reaction with an inorganic acid (such as

hydrochloric acid, hydrobromic acid, perchloric acid, nitric acid, thiocyanic acid, sulfuric

acid, and phosphoric acid); or with an organic acid (such as formic acid, acetic acid,

propionic acid, glycolic acid, lactic acid, pyruvic acid, oxahc acid, malonic acid, succinic acid,

maleic acid, and fumaric acid); or by reaction with an inorganic base (such as sodium

hydroxide, ammonium hydroxide, potassium hydroxide); or with an organic base (such as

mono-, di-, trialkyl and aryl amines and substituted ethanolamines). A peptide may also be

conjugated to sugars, lipids, other peptides, nucleic acids and PNA; and function irn 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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organic cation fornmed from N, N -di benzyl et hyl enedi am ne or ethyl enedi am ne,
or conbinations thereof (for instance, a zinc tannate salt). [0047] The
conposition can be adm ni stered or introduced in-vivo systemcally,
topically, orally, or locally. The conposition can be adm nistered as a
pharmaceutically acceptable acid- or base-addition salt, formed by reaction
with an inorganic acid (such as hydrochloric acid, hydrobrom c acid,
perchloric acid, nitric acid, thiocyanic acid, sulfuric acid, and
phosphoric acid); or with an organic acid (such as formc acid, acetic acid,

propi oni'g"ashu orGulElted antiods orl tA6 bade-lalsileth- ﬂwwyllxﬁe@e}iogycambi c aci d,
mal oni ¢ S‘CI d SUCCIB@ 2 aci d, éggal ei ¢ aci % S’ glngrl c aci (rj:‘% reactl on
with an C

T For Y- Basd FaiRimaloSEArRCY Ay PO Oy SOt AR
pot assi yfﬂtétyﬂg@ifd@e)nclﬁe N Bm&ﬂB}ﬁfcg@lﬁd: (MSIa,&e: (Asg&)b oaamemﬁammcdl -, tr| al kyl
and aryl gm nes and,subst tut ed ?Ftha ol am 8? geldgﬁy al so
conj ugaPEECERe STYRF & gif"?nplfl e DERATSH BRHETy "t "?‘?ﬁfcp FEVaty aﬁ’d’sbﬁf}x and
functi od. Meieshdfer, ads.,dAcalonjitBate Now Yoek r]@BE)a@eakebmmaiflcg(rba:iyﬂerowpeanhl ng a
targete ar, o unds cor the nvention
maybe p? iegla%g e“ﬁ%@% tlor[’(k%nownmp h lfar?eﬁg)o FTFETE mgﬁh?lgm e%lé'l ﬁS. Pat ent
Appl i caﬂaibda ea;tarstldsxe @t 5Ly BAS pubstitrted, éxmypéseelsbyhphpgerdbrtlsylm hesi s net hods

known | @rotgc%%on o% S1d ElJH %l{c}gibnsnllﬂle tﬁg et l\}l/sﬁle %Qg F}LR&%%? 1 rROar}tlg g&&l aﬂ %e chain

protection ve SI ns are rlvatlves
or pept ptd’@suanetlaﬂtfomeuteedorwddrwadl’retéctam dmhmhbhérabhwlmdlmt Ialmwe)t ected ami no

id | Ut t.
acl %%B{l o(}%ugrﬁﬁin\éaﬁlbéﬁ%?aﬁ ﬁzﬂc%[zofe[%r s Wil Qffke g[acg ﬂfﬁglﬁﬁzlgl iyyppor

Protectlo am no up e e an_acid ‘
terti ar yeasemby ISB@WQWBCY@E@&@ fe B@Pétd)fs Apelysig) DeifeeaisbBialpgy, ot dn Pu@")  group
Cér FS ubs ‘izh& %ﬁﬁeaﬁ‘@@énﬁ%y,%(sf) hai1bas ?IQIB*?)bALt?va%oB bib@l e MoxTBL S dXNear bonyl

noc" roup. Z group can also be renoved by catalytic hydrogenation,

ot her sw w@rotqquétee%mp ﬁgdwldwﬁ@deswepw@mbthq/aZ%@exedAar@a rigg, SC, etc. A

good oVggieeWRf ordBiHRiimRIeqt &REd Jggecgeméum] s aﬂuifﬁ)ﬂ ot BatdEic REPL | des,
Anal ysi s, Synthesis, Biology Mei enhof er, eds.

Vol J.
( Acadeni#epizagion- swwa@on@gmés like Ly @EH%WWBFM@H&%&@W hyderpeiceian  t ake

pl ace bymﬁat%ych@imbk@m dh@rdr@xa@pt.&hzod@ﬁaﬁelralhl_ylh%xﬁ%tr@fb%lﬁdnm gkhy!l or
ethyl, acid abl thg,rs l'ike tertiary hu stitute benzyl

esters SPYRPHEYE dyifigp of PhesghrEs P%ﬁ? BFld%F%’ebec‘F?ﬁi? et 1ns 1i ke those

of |ysi mepadg @iwmgnmeSL@wa&gy; Supd€ b Pak dndkplipl 866n 15y, (HNEB1-
aforemagti &Bgé groups. Protection of thiol, and although not al ways
requir ed, uani di no, al cohol and i m dazol e groups can take place using a
vari ety of [0049] Itis also possible to prepare the compounds by the solid phase method of

Merrifield. Different solid supports and different strategies are known see, e.g. Barany and
Merrifield in The Peptides, Analysis, Synthesis, Biology, Vol. 2, E. Gross and J. Meienhofer,
eds., (Acad. Press, New York, 1980), Kneib-Cordonier and Mullen Int. J. Peptide Proiein
Res., 30, 705-739 (1987) and I'ields and Noble Int. J. Peptide Protein Res., 35, 161-214
(1990), The synthesis of compounds in which a peptide bond is replaced by an isostere, can,
in general, be performed using the previously described protecting groups and actlvatlon
procedures. Procedures to synthesize the modified isosteres are described in the literature
for instance, for the --CHz --NH-- isostere and for the --CO--CH: -- 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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reagents such as those described in The Peptides, Analysis, Synthesis,

Bi ol ogy, or in Pure and Applied Chem stry, 59(3), 331-344 (1987).
Activation of the carboxyl group of the suitably protected am no acids or
pepti des can take place by the azide, m xed anhydride, active ester, or
carbodii mde nethod especially with the addition of catalytic and

racem zati on- suppressi ng conpounds |i ke 1-N N hydroxybenzotri azol e,

N- hydr oxysucci n- i m de, 3-hydroxy-4-oxo-3, 4-di hydro-1, 2, 3, -benzotri azi ne,
N- hydr oxy-5 norbornene- 2, 3-di car- boxyim de. Al so the anhydrides of

phosphor us E@U‘—Sﬂﬂ AGhther ﬁ@d%lblﬂ@cyh@ﬁﬂ ap]ﬁﬁﬁuoxeofgmyﬂ&em s?ﬁnlbm%ﬁsucﬁnal ysis,
Synt hesi s, Bi ol

, .supra and Pure and Ap ]%Jed Chem stry 9(3) 331- 344
(1987) . coppouels; fOFrfrVéevaa% afddilhlaky eﬂ?@gé Hdes ARSAEBURTE % t he sol i d
phase nebhed vei. 9 Newdddtiied Dand). Meee.ﬁmaitel $ab.] @\csd MRS} Ne@rYlelﬂlmzéprmg
1. N ept | des,

strat egqi see, e. Bar ifiel
Anal ys.?amg%]gﬁ wga%?rﬁﬁaéygs ey I OnESh %@gfa&ﬂaaﬁg ot BRAGEZIONS ogs.
(Acad. Rfo@sSn tiNeavtYor k, 1980), Knei b- Cordonier and Mullen Int. J. Pept i de
Protein 0,, 70%. 739 and |elds Nohle nt.. J. Peptide
Protein Resioosgg Pf%figeffﬁcmé’fgg?)%h lg@Wﬁénge B%alaggﬁﬁﬁbi]ﬂ%g’ in which a
pept i derebomdnars INeH haﬁad:]ﬁﬂﬂstﬁfuchnnethmmobz,e th@prepatanion ef]mealleslrddaaepadé oy med
usi ng the R VI ous%{}/ desar.i e%d protle tdl n r OUPS Han act i va(t)l on. . rocedures.
Pr oceduP EEL LR AT P I i P I de SetupicP e Bagsion on cr it
literatthe ehgdpeptldetasm arsgibablé bosttcéié Gen@lllly ,-thd\bkoceds Sl vers éntacidciihg intp iae

0 t r and, in the
case 0]9'!% u?fiy‘éfﬁﬁeséf&rlgmaii X g%lasB CFE)KQ% 19&{& J}%t égﬁﬁéé@rg%%]at%ﬁeg solid support
may be wehcrammhctsyce’ﬁéa@%ﬁmmmewo'@lhefcmthe pa(rSIelelax eh@pemtciewmres 3, 5 and 9 of
the serj 5&&%@{‘%&’&%& &Re é}&ﬁ %‘ Sdicle §1¥6‘% b&Srte eLﬁkﬂJoﬁg)ﬁh Wz&g ost'L3 [0051]

Anot her cation of enzynes sy such
conmpounigs; alfddrulmémgébr@sh@éeeﬂ @ugtranﬂorl@d Wakw bleacarpotithiwsPesdiip d%ﬁsl; thAnaI ysis,
Synt hesdoﬁl,pou@ ﬂgpg%ludggl C%pro§llly@%|3;,rl end and J. Meienhofer, eds., (Acad.
Press, New York 7). For  exanple, by nodifications such as

gl ycosyl at | 69\0531)hé?éxa%wpaﬁlawn@ﬂmmaﬁ pRYaiRgithy Beptidgn descRps\irerein ahe art .

[0052] A%@amsﬁlﬁ@d %%Qibﬂ!cf‘&ffe@m%%ni d}\b@ﬁwe@momf@mg e (meg. geeording to
r econbi nant DNA net hods. Such net hods involve the preparation of the desired

pept i dethBiprewicaplisttions sopwesHensase adminisiered fop wm%ﬂt é‘bw eIt whi ch
codes f@lca@RBeObsdiBH & tBE tumor, or at least partially arrest the tumorgenesis and

metastasis. An amount adequate to accomplish this is defined as a "therapeutically
effective dose." Amounts effective for this use will depend on, for instance, the nature of the
peptide (specific activity, etc.), the manner of administration, the stage and severity of the
cancer, the weight and general state of health of the subject, and the judgment of the
prescribing physician.

[0054] Single or multiple administrations of a peptide composition can be carried
out with dose levels and pattern being selected by a treating physician. In any event, the
pharmaceutical formulations should provide a guantity of peptide sufficient to effectively
treat the subject. Administration should begin at the first indication of undesirable cellular
proliferation or shortly after 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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the oligopeptides in a suitable host cell. Generally, the process involves
introducing into a cloning vehicle (for instance, a plasm d, phage DNA, or
ot her DNA sequence able to replicate in a host cell) a DNA sequence codi ng
for the particular oligopeptide or oligopeptides, introducing the cloning
vehicle into a suitable eucaryotic or procaryotic host «cell, and culturing
the host cell thus transfornmed, Wen a eucaryotic host cell is used, the
conmpound may include a glycoprotein portion. [0053] Pharnaceuti cal
conpositions containing the peptides described herein are admnistered to a
subj ect swuérfdediimgn ficcoptable doetfidrepretirahly beaguebhiesarrigr. Aremietaof@aneouk n

ther apeyt 6., ARhL Gal4 0 Sucr SRIPOREL bARSRIAANAISLEL 8ol Oy paubl ect in an

anmount su |C|en b cause regression o t unor ast: partially
arrest hﬁ@umnwnm@enéghshhmdmﬁﬁE®H®PQEW§CaAheéwnhﬂﬁlad@qwaﬁenﬂowa%conpl|sh

this i Skl%%‘;d QV\ACE]I 7?&%18& t&%gﬁﬁ@?% Ednclfél ltéi'lle ﬁjtral%ﬁt’l‘ﬁ/eereglﬂﬁﬁg ?@599581&1&1“ f ective

for this use I nstance, the nature of the peptide
(speci f tan keatackdaes fmetse ay is, @HéoxﬂfﬂMértheiyoa@Mmﬁ wepaetionbeipg eomhipee and

severi ty;iQf stté}ﬁe s&ﬁﬂ&?fvmoﬂ%%d%%&tlﬁn@hgmo@tm§§ aheoRfaifieal th of the
subj ect, and the gnent_ o %FESCFI bi ng_ physi ci an. E%954 Single or
Y

nul ti pl @lladm#wt@eﬁchwfébl@faualha@m slances ap seauired fo FERO BB atapyEielsicalit wi t h

dose Iey&h&ma@cgumasgmd}zﬁhﬁsaﬁ@b%aﬁg aB¥ntd taﬁlaeyt adagstﬁﬁya?gbﬁﬂsa«wettme any
event, the pharnaceutlca formul ati ons should rovide a quantity of peptide

suf fi ci egpmby Jnddpe dike, fgrgspmpls, sofium geetatgpiodim lagets. spdvmabieiieshoul d begin at

the firgdtadsnth CRIbHAE cAlcivNEIASdeA BdrBit &bl AlrateD idth i lAhineRlcate, sfaort 1y after
antially ated and for a

di agnosi s, ont i nue nt|I synptons_ are subs

period ther e@gﬁﬁi 6ﬁhﬁr Retho ampﬁgﬁ%a %&?@%“twf@%B%‘Flonﬁ% eigousLEs

f ol | oweghdayerdtab tHoed skified dmlealmya Dedésebddrigdaoré Q8B }in Thexphple maceut i cal

conposi t,i ons_f or thera tre t.are_jnfen for parenteral, ?
Copr cal FeRParonR PSRt St aptbo- MG BeRbERes b AR dBhmosi ti ons
for paﬂﬁamewakhaﬁﬂmmpsﬁmaiMQanm@mahmmﬂﬂprise a solution of an anti-tunor
peptide dis d 14 suspende n_an. table carrier eferably an
aqueous car f‘l?éé’ﬁ Oég?llléel QPESF! lgrdsu%giﬁespeptld Cfg IYERs Sy EHo r'T%E) i nst ance,
wat er, bmftﬁzec edidwaters cy u@/&ﬁdlwhm@,mcluda@/cfcgley&nn]ea phalipatantionl gradesio and t he

steri 11 BAnTssh PR iRl ofifeatin Shikiey R Y RARKERI T Rl grendl 0 s
soIut|omgmmeamaQESp@E%ag@dﬂé@nd@Séﬂ@sFmsxabmbmy@bhhmhze@ﬁmnh@uhydbhlIlzed
prepar aBSCQ&aPEinBQmQB%P&BS‘s%on is formed by incorporating any of the normally employed
excipients, such as those carriers previously listed, and generally 10-95% of active .
ingredient, that is, one or more anti-tumar peptides, more preferably at a concentration of
25%-75%.
[0058] The present invention also includes a medicament that comprises at least
one pharmaceutical agent contained within packaging material. The pharmaceutical agent
is therapeutically effective for treating a tumor and may be selected from the group 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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with a sterile solution prior to adm nistration, The conpositions can
contain pharnmaceutically acceptable auxiliary substances as required to
appr oxi mat e physi ol ogi cal conditions, such as pH adjusting and buffering
agents, tonicity adjusting agents, wetting agents and the |ike, for
exanpl e, sodiumacetate, sodium/lactate, sodiumchloride, potassium

chl oride, calciumchloride, sorbitan nonolaurate, triethanol am ne ol eate,
etc. [0056] Ot her methods for preparing pharmaceutical conpositions will be
known or apparent to those skilled in the art and are described in nore

det ai | b@tofa&r 4, %é‘fﬂ)éxﬁi U, SRPHEeHQA&icEtMBPPﬁHIﬁ%Is'%@ioo@@Sﬁ“&ﬁ@uﬁﬁéﬂéd afhy, Mack

Publ i shin East on, Pa ), Wwhi i'S I ncorporated herein by
r ef er end8. 209@0%‘7‘]30#5?729&% (Hu@l?hﬂbi‘if’ﬁ?@n%ooé} 200701 h3158i Adelg ublfshed dunenifent i on,

convent beRH| andRDESIEEE5EL1 (ﬁbﬁﬁreals%ém%m beodised Whtehfd o REbEERIch hRY
exanpl e, pharmaceutical grades of mannitol, |actose, star ch, magnesi um

st ear at &1cogerRtemhPs B FRfERce somropitipnc@nianips Buriied ergadated gligdpertades rpgnesi um

car bonaygscriB&ttiHeP8n hh‘lf&mnlf@{or@u@dto@qmlmysﬁgeﬁﬂ 0 Ror XaRBR! TRGSHINEA dfy
accept abl e, nontoxi c _composition is fornmed by incorpor atin of the

nor mal | jeRSHFANG\PERPT diseasepitalee and eqpeitions Tirysdsoduve s@ieslegﬂ é%’ﬂ%ﬁ‘%}"ﬂrnqsl sted, and

general | y 105086fp Ofh&@béimen iRQL@AIaRdthod &ablebﬁnge@mp@ﬁldm@ucaﬂ@a t unor
pepti des, gore preferably at a concentration of = 25% 75% £0058%8ft?1e pr esent

i nvent | BAMBSEY iFtlated gartide cpgs Revtchiey fqug i pigkicamine apid segmeny

phar mac eatfue £ MEBEDQ GO PALPASTY (o hd) BT RECEBEREE. rmtteﬁunadl acﬁmy phabeaceut i cal
agent IS thercalgggtl cal eff&@ﬁ}l ve . .ihr treating a tuno X be sel ected

from t hd°t§FBEs eﬁaﬁw wsyihallprped Fitha wmpr ap als)gjtow r}@ FO¥f2w dr ugs
are i ntierdéf oh@©eliBodflEht)tisd Ahia6 acd aédnent pﬁpﬁbdetetb@ﬁa@b dgugse (fay be subj ect

o e Al e AR 2, TG GBS LEPALFB vl o0, vt 25
however Xaendan: WathXqgept i de based drugs, oral delivery is desirable (for
|t er nat A B ¢ eari iRt Akl g3 SRR IREEI ) )0g).
PCT | nt eravatchmmgiingfd Blld et hon Xhep is H\@l@iﬁﬂ@@@lumbﬁtpmmd md acid Sel@gedber 4,
2200 95, oA 0011555 APl 08 BUORISES L g L
(publ i skhedXguyrie a 9bstituted or unsubstituted non-polar amino acid selected from the group
consisting of Val and Ala. For instance, the peptide could be selected from the group
consisting of LQGYV, the derivative AQGYV, the derivative LQGA, the derivative LAGV, and
the derivative LPGC.
[0062] In another embodiment, the segment is six amino acids long, and comprises
the sequence |
Xaai Xaaz Pro Ala Xaaz Xaas
wherein Xaa; is substituted or unsubstituted Val or Ala, wherein Xaas is independently
selected from substituted or unsubstituted Leu or Ala, and wherein Xaas is a substituted or
unsubstituted Pro or Ala. |
[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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2003), and 20030166556 Al (published Septenber 4, 2003), the contents of al
of which are incorporated by this reference, conpositions containing
purified or isolated oligopeptides described therein have inmunoregul atory
activity useful in, for exanple, the treatnment of sepsis and other disease
states and conditions. They al so have gene regulatory activities. [0061] The
i nvention includes a nmethod of screening conpounds, including a purified or
i sol ated peptide consisting of particular four to eight am no acid segnents
of the sequence MIRVLQGVLPALPQWVC; and derivatives thereof. Anti-tunor

acti vit XoheWa b Kaadeifr m ned by treating a nouse challenged with a tunor and
nonitoring the tunor over time. _ In one enbodiment, the am no acid segnment

i ncl udedParatrae  Pebstitnigd qE Bnyubsiituted popign add seleledepra e srgup 61 1RBOLOVG)

por ti on agfis MERVLREVLBALIRQYYEL Met, Svherdf@Xha{8 aZ2ub@R e f3adn MISH RO @b 1S a

substituted or unsubstituted non-pol ar am no, acid selected fromthe group
consi st Pfig selpctad Homr: eggwpoggagmﬁgﬂgcgﬁﬁgpgp Ty, Ah2asdretiheed® ani no aci d
sel ect e®aaf ik @b gt bOURBOINRIST GRGr AFg, Gnl whE¥Fedh Xadds AsabstX@@a ol S a

substitutedq or upsubstituted ;. .and Xaa4 i s a substiftut or
unsubst PREHSHtHehegCAc! eﬁ‘@gﬁo@dthg@r%to PR ﬁ%nsg%’ﬁﬁ?g&%ﬁ’%?’ﬂlﬁng of

Val and VAl aantFoiménstiang tay bb deteepined by eeutitk Hrotel dalletkell el 4 fiendyr oup
consisting of.Lgﬁ?, the derivative AQGY, the derivative LQGA, the derivative
LAGY, afB® MOREoRE I AHPOEOYBEES [ 0062] I n anot her enbodi nent, the segment is
Si X am no acjodes]l omgsuchan enbogimiese she dehjgerze flaghe eclXaed fiiaake BYoopAl a Xaa2
Xaaa wherein Xaal |8§,S B_ Lt ut subst, tut Ygl rGfl epei n Xaa2
i s i ndefSIFERE |°§t eqs(élrnedéJ Z\}d"‘ 1’f‘Arj(% %q% g}%ysy'ciﬂt g ue%inodlr;jly gﬁ%u 5$ t‘ﬁ(i tu yegélL}(g%'u %1r° Al a, and
wher ei n GXaéags, ios Mat $hivdtg Vall @dh derivatinsthesdof.t uted Pro or Ala. [0063] In such
an enbodi nmen he; pepti de can h af rmgL eliected %r e up
consi sting o@O@ﬁPA fggﬁ%egﬁrgghﬁgggaﬁf%ﬁﬁ ,Q¥E%%§§%ﬁ3% ﬁvgh§&§££%%9the
deri vat iove datiRAlvPEhertdfe deri vati ve VLPAAPQ the derivative VLPALPQ the
derivative iﬁb&’ L Apy, V'niéhmf 6 HOLANAH dnE y&eﬁﬁ%ﬂl:ﬁ?o né&%t'&lme lnpsingg GVLPALP,
and the der véﬁive A\ ‘Lﬁt F%064._Insaﬁ%thgT e o']m'nt} tc%%%%nébsition
has no woried ¢rairoletiegneptide proacihedddon sidhense] theeridied anisalatedatentidequence
consi st 'hggingfahti-tumor activity.
[0068] The invention provides a method for the identification of a peptide useful in
the treatment of a tumor comprising administering to a subject believed to be in need of
such treatment a composition comprising a peptide, derivative or functional analogue
thereof, the particular molecule capable of anti-tumor activity.
[0069] In another embodiment, the composition comprises at least two peptides or
derivatives thereof. For example, each peptide being capable of anti-tumor activity. By
way of example, the at least two oligopeptides may be selected from the group LQGV,
AQGV, and VLPALP or peptides identified by a method described herein.
[0070] The invention also provides use of a composition according to the invention
for the preparation of a pharmaceutical 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



16 Xaai Xaa2 Xaaa Xaa4 wherein Xaai is a substituted or unsubstituted am no
acid selected fromthe group of amno acids consisting of Ala, Leu, and
Met, wherein Xaa2 is a substituted. or unsubstituted amino acid selected
fromthe group of am no acids consisting of Gn, Thr, Ala, and Pro, wherein
Xaaa is substituted or unsubstituted Ay or Arg, and wherein Xaa4 is a
substituted or wunsubstituted am no acid selected fromthe group of am no
acids consisting of Cys, Ala, and Val. Anti-tunor activity nmay be

determ ned by treating a nouse challenged with a tunor and nonitoring the

tunor over tigggs [ DRGERILD AU RAT@Hodi ment, the sequence maybe sel ected
fromthe grou(&w]consist' Lou A n G}éﬂVal, Ala @n dy Val, Leu dn @y

i ng_of
Al a, Leu Al al VEE?TL%EW@HE@I@ Byspeppideqastmepijongd Bergin suchps §Qffer i vat i ve
ther eof .4d®0666v! RQaNOT.DEN, eTbAdPNRNEALE RATSePTRAPATRY, YEPARBQL et raner MIRV

or QWC_or a derivative thereof. 0067]P The i nvention further includes a
phar mac A& ddPo ST SR, CORM i Vg AP QpURAALBE, VEPALBA ¥ Mt i de, or
aClt d ?ddr\t@rmt{p‘ak?mmo@m% PR(S&IQPWSYAYEIJS@QCAEPLN ed |oe|0}1 i def ha;/lh ng
anti-tunor_activity, _The jnvention provide od for e

Ment | RGN A VRE G G P EAC YRS SRR B R B Shor compr i si ng
adm ni stmeA@@V\%@,t&m@PGmmgr\t@ L€ OPRGVREI/\Gd, LSS M%H\elémmnt a
conpositi risin eptide, derivative or . ction angl ogue

t her eof ,anﬁﬁ@@%?rﬁpaﬁnai?fwﬁfoﬁém ésecsé(ﬂﬁﬁﬁlé(%ﬁ X‘%f‘iléeﬁ‘g%r‘”’b' Ui %> [0069] In
anot her garizhosie pENi9eHhesindiipdhiofen®hntRiXpearbasy] dtmdcpast-bitwbbizedpt i des or
derivatiyv erepf. For anpl e, ,each ti.de bei capabl e .0 nt. i - t unor
acti vi tf.‘e% ° %3&%1‘% ’ Wgﬁ)e‘% ﬁ'éhloeplfo(iflg’igtﬁo? ref)‘fli(g%%(ésp iageén‘rféﬁ%}édesel ected
f r om t hePrgeiarps. LXE4,3-528Q038 1))ardhaAdBAlsRp@rt. pept i des i dentified by a nmethod
descri bed hergin. 07Q] .The Lnvention_als rovi,des..u of. a~conposition
accordi ng toi@h@ i%g%ﬁ’g%'(%}ﬁam %rluf emep‘fvgsp%rro ae’[cf%gﬁ’V ljf)ﬁa%ltgﬁglrn ﬁ%%nég I cal

conposi tpieptides weme efind bewiaetl nzameha iy thaold sowpling cepatstadgf theafbilovise reds:dal

conc 1 8 Ry L TSR g, 0, SR0A IR0
EXANMPLESi) coupling of the Fmoc amino acid (3 eq) with diisopropylecarbodiimide (DIC)/1-
hydroxybenzotriazole (HOBt) in DME/N-methylformamide (NMP) and (iii) capping of the
remaining amino functions with acetic anhydride/diisopropylethylamine (DIEA) in
DMF/NMP. Upon completion of the synthesis, the peptide resin was treated with a mixture
of trifluoroacetic acid (TFA)/H20/triisopropylsilane (TIS) 95:2.5:2.5. After 30 minutes, TIS
was added until decolorization. The solution was evaporated in vacuo and the peptide
precipitated with diethylether.

[0075] The crude peptides were dissolved in water (50-100 mg/ml) and purified by
reverse-phase high-performance liguid 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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Exanple | 17 [0072] MATERI AL AND METHODS [0073] PEPTI DE SYNTHESI S: The
peptides as nentioned herein such as LQG AQG LQGY, AQGY, LQGA, VLPALP,
ALPALP, VAPALP, ALPALPQ VLPAAPQ VLPATAQ LAGV, VLAALP, VLPALA, VLPALPQ
VLAALPQ VLPALPA, GVLPALP, W CNYRDVTRFESI RLPGCPRGVNPV VSYAVALS CQCAL,
RPRCRPI NATLAVEKEGCPVCI TVNTTI CAGYCPT, SKAPPPSLPSPSRLPGPS, LQGVLPALPQVVC,
SI RLPGCPRGVNPW LPGCPRGVNPWS, LPGC, MIRV, MIR, and WC were prepared by
sol i d- phase synthesis (R B. Mrrifield, J. Ain.. Chem Soc., 85:2149.2166
(1963)) using the fluorenyl net hoxycarbonyl (Fnoc)/tert-butyl-based
rret hodol @ ,g%mg,%ﬁ}erton 1985) with 2-chlorotrityl chloride resin (Barlos et

I nt". eptide Protein res., 37:513-520 (1991)) as the solid support.
[0074] The sil#F6E hdinpmels agh dnraen medehddicp(GIBIR etk twinsplanted Wit khef uncti on. The

pept i des, \q'gén%m%ye% j&ﬁge&cﬂ%ﬁﬁw&wlﬁmgﬁmﬁ Qupling consisted of the

follown enova no Fnoc-protection by
pi peridine i rﬁ W7 hre tThsat fner imagradisies: DN are tl(eﬁie)i vatuphdlheepsides precopirpe ami no aci d

(3 eq) kuﬁo&a%e's%gmﬂwoﬁ%@@gﬂ afmﬁgg.lgga% by i pmg&&bm&%mg&é@m{ 1011t)

in DMF/ N or mam d 111 remal ni ng am no

functi onMOWach aéreqsﬁ@v @}rﬁwl;“ﬂa@as’d éP‘iﬂ]i qt@@ﬁ?‘aﬁw@pgﬁxawm@ opp B9 basef oDV NI VI P.

Upon conphgl Liog--ed mtnh%uﬁ"&mgkﬁ%éammﬁ“@%m i 1d@o¥e820%, WasralibRpded W th a
m xture of trifluoroacetic acid (TFA)/ Q/trii sopropyl silane (TIS)

95: 2. 5: 20thervise ge experimppfiiptermipated Hayeeksddigrstatt i | decol ori zation. The
sol ution was evaporated in cacao and the peptide precipitated with

di et hyl e crude peptides were dissolved in water (50-100
mg/ m) §W8?ﬁﬁP§?£ yﬁvﬂu?éVbrse phase hi gh-perfornmance |iquid chromatography

(RP-HPLC) . HR0GI8E ondbdsrans of\Rimer respotsdrm:  Vydac TP21810CI S (10 x 250 mm) ;

el ution syst temof 0.1% TF ter..v/v and, 0. 1% TFA
in acetonit rﬁwg 9?A%%f“°\1/)dba ‘%31” is PegiPh v ot eftﬁ(irﬁm%yzg%]%%eﬂ B%elgi‘&érenﬁﬁgs det ect ed
from 190andAmanvolline (€) ma]euldtefdf@h@rthe @uﬁdlaé\h# 03&5%1@@& repmsergx anpl e,
for peptjdes L utes 1009 A f by. |.i near radlent
0-10% B ‘ihﬁ?%”éesg%%%era the 4 meﬁer Pt pep‘"tl ta?% 1\Qﬂ_ %lﬁ#‘ HEPAE BREB

i nut es 18pdsé Bl ﬂnmgﬂadsmq/dlséasaé%lb), grceed beeofttuhéd Blume (¢t &) %Mwehodl dlae/tst ed

fracti On&)et\%}a g d%p y QSJ'M?E(?Q&&%ER lﬁregtrmena Ystable disease, tumor volume equal to

volume at day 3 in a range of -25 % and + 25 %; partial remission (R), tumor volume -25 %
to -90 %, and complete response CR, (no) measurable tumor at 56 days after start of
treatment.

f0080] 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 ip. 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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rotation filmevaporation under reduced pressure at 400C. The renmai ning TFA
was exchanged agai nst acetate by eluting two tines over a columm wth anion
exchange resin (Merck Il1) in acetate form The eluate was concentrated and
| yophilized in 28 hours. Peptides |ater were prepared for use by dissolving
themin PBS. 18 Exanple Il [0076] Aninmals and tunor nodel. Mce (C57B16) are
transplanted with the syngeneic Lewis Lung Carcinoma (LLC) subcutaneously.
[00771 Treatnent nodalities: mce are treated with small peptides or control
subst ances begi nning on the day of transplantation by i.p. injection. Mce
are inj &ﬁ:ﬁleﬂm(hﬂomMéWdﬁ)used/‘&ﬂzmﬁ&sdﬂ\}é cafolFOh day 21 uﬁhbdra@mn@ﬁ velxperof ment .

Experi ends_are Sl ze of the ani mal,

wei ght n%géél”%v‘@?s cﬁ’ﬁ%ve I‘@é@%ﬁ’a ngcfwe% Coﬂ)ﬁéerm C?’ﬁwl eX 5%’% "MEnt is

term nat ed 8[0888k s Adimistraticrdf pedviich DAGOLASM, AQENY aed(&'LBALPomduc_p@@m]

i r oot oopyobl Foa CABRCOP amdRCCh SRR PR e (RO B2 il ated using
t he for Mdnani¥tiatiOn 4{pARNEB) LQGVersulRdie piressniwr gtdmhldallagest di anmeter and A

t he di aneter per pendi cular to B). The classification of tunor response is:

progres r ) I af) days
(bet \/vee‘zgaéFe ggeci'gg)n@fdna %ebr%gjgg%?%ctéw&%tm rgmenta)tel ﬁgaﬁ%%@easag t unor
vol une equa to volunme at day 3 in a range of -25 %and + 25 % parti al

rem ssioni (R), {tunor volume -25 % to -90 % and conTReepcmseesqaonse CR, (no)

measur abl lesrpwinpr| tepatEentdays gfviobimesdayrdl gftumey eoRtivbnt PDT PREOTHIueRI| growth
evaluation is termnated when a tunor dianeter of 20 mm S ~reachéd. [00811
Assessnent1 of sijdhasffects [0018;2(1 Si de eff()sé(i:ts are mjrﬁtored on|daijl y basis
and cl asspHed—accordiag4o ocot—7A) ght—of—tthg—antma}l-si-s—noni t or ed
daily. B)| Behavi SFP U TRE ani ;@F’ Q) Ani r%a?s are chel ed o podsibl e side
ef fects sugh as |geptidd&AGV ReszODs 2/6 3 /1 |1 |1

4 peptide LQG 620 3/6 4 2

5 peptide LQGV 270 2/6 1 2 1 12

6 peptide AQGYV 1030 2/6 3 1 2

7 peptide VLPALP | 880 3/6 1 2 1 ]2

8 thalidomide 340 3/6 3 1 |2

[0086] In mice treated with Thalidomide, as well as peptide LQG, a tumor
response (meaning maximally a growth of 25% within 7 days) was obtained in all animals.
In animals treated with peptides LQGV and VLPALP five out of six mice showed a
response. Due to the small animal numbers we found no significances concerning volume.
However, response rate of animals treated with peptides LQG, LQGV, and VLPALP as well
as thalidomide (T), was significantly improved as compared to sham treated mice (LQG and
T:p <0.002, LQGV and VLPALP: p < 0.015).

[0087] From these results it becomes clear that administration of peptides resulted
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 LQGYV 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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[ 0083] Tunor response [0084] Mce were treated with i.p. injections of
peptides 24 h after inplantation of LLC tunor. In all mce receiving PBS
tunor devel oped which reached on average a tunor volune of 1600 nms in 21
days. Approximately tunor dianmeter was at that tine point 16 19 nm
Thal i dom de was used as a positive control. On day 21 an average tunor

vol ume of 340 nMmB was observed, while 3/6 m ce showed conpl ete tunor
control for 56 days. [0085] Adm nistration of peptides LQG LQGV, AQGY, and
VLPALP i nduced a tunor gromh delay (with LQG and LQGV conparable to

Thal i domi de) hdsk! %ﬂ-l)efelefégﬁnlﬂéﬁd]ﬁéaétﬁﬂasgfac@@@&ﬂ ﬂﬁmmubﬁwiohg%amtsst rong
tunor growth deI ay. Table Tupor resgonse in mce bearing LLC tunor during

and af t efind patertragrticaioph cstﬁéb?rempaéﬁbpw % incgrpgipted hyeefarene t%helfﬁﬁleday 21

tunmor cogfes@ asﬁiefsaeﬁ E‘@i@lehé’é Were indHHd RRyNG dRBe @R all} irdhi@madlB 0k iofhBatdd BEPt i de
LAG 1550 2/6 41 %tlde LAGV 1600.2/6 3 11 1 4 peptide LQG 620 3/6 4

2 5 pept§ ﬁéﬂ%@@@"@?@seé/ 'th ity engirety Herelni de AQGV 1030 2/6 3 1 2 7 pepti de
VLPALP 880 3/[60di]2 Exaznpﬁmhal idomide 340 3/6 3 1 2 [0086] In mce treated
wi th Thalido eptlde LQG a tunor response (meaning

dvBn BreSees Gy

maxi mal ly a 'n 7 days) was obtained in all animals. In
ani mal s treat[ea3m tﬁanﬁnetmtamdemmbmidearimcvm)fajre/ﬁampﬂaméd witk thé ce showed a

response, Due.t n|f

concer ni Wdlgvlbqlﬁﬁ%wm i%gg\a}lecﬁnon?‘ag@%gﬂ rggut eous ?leﬁannﬁ g7 r%’é icf nit% pepti des
LQG L@iﬁaplaﬁtdthL%lelﬁuaﬂJemeﬂ almma]s id $laér| gﬂmm 1Kiencﬁﬂaels)e thanasves Iogﬂnsf stadntAsy

| mproved, as °q ecgf B\@g%el ro %\ﬂﬂ@lggalﬁ)%b%t e aqu’e Jeu% 18 lalg[%gz LQGV and

VLPALP: pq?%f ese re ec%nes cf ear
admi ni st rataoed tsvfa ghadit dessmblsahled eamoxs rilreatmrent grodalitiestaicaproireatadwmithcont r ol .

As is s hQM@ll L&)tfileg;()r élflan{:&m%[ ﬁé&hﬁﬁﬁ%’ﬁ%rdag LAt Hansplantation by i.p. injection.
Mice will be injected on Monday, Wednesday and Friday, until end of experiment.
Experiment ends based on criteria as tumor size >20 mm, suffering of the animal, weight
loss over 20%, ulcerations, Otherwise the experiment will be terminated 8 weeks after
start.Method of efficacy evaluation.

[0094] Assessment of tumor response.

[0095] Tumor diameter is measured in two directions by caliper measurements
and tumor volume (V) is calculated using the formula V = 0.4(A2XB) (where B represents
the largest diameter 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
ehange (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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curves were obtained when mce were treated with anti-tunor peptides LQG and
LQGV or thalidomde. [0088] Side effects [0089] As shown in FIG 2, no

ef fect was observed on body weight in the mce treated with snmall peptides.
Al'so no other side effects as nmentioned were observed. 20 [0090] All
references, including database accession nunbers, publications, patents,

and patent applications, cited herein are hereby incorporated by reference
to the same extent as if each reference were individually and specifically
indicated to be incorporated by reference and were set forth in its

entiret Wuhet edsfende0091] Exanple 11l [0092] Method of testing. [0093]

Ani mal s&%nd t unor nodel @m ce. (C57§ég£‘ are transplanted with the syngeneic
Lewi s LOHE Teiecrerbide th peefiabinp dofes AasERg as deegrahedenfaterials apelfetpdy af ter

i Epl ant @Iéianlase difsemgruehdelaghin ﬁfﬂxdi‘@lﬁ&.vﬂh-%a% op@rlv@\r,\(g;gmlé 0. THigIHER§ vak man@g}mer (r)]f
this stu starting, the treat nent no tunor e the
Change. SOTRRGA i B Bl Do R G B SE iR Tl rehaa bt o

Tr eat me mtimemogtawil. i0estrolhize (r&rg&tl‘iel’ slainedieohftratsdrpdderdasipt hies g@cﬁw&hmmecont rol

begi nnin e fert Ian |on Y i. i,n ectlo e wll be
niect ed ol pia i gie e G e AR pietealyi Pime cRBSE PR R PR
Exper i mendrvewds t}imamédqmal brmdl@mva;ha:arxtesl iqresnted ik Purent. Stafiftéal ng of the

ani mal , % ulcerations. O herwi se the experinent will be
t er ni nat’ \églygms IC§%dTIPVI%IGZ£art Met hod of efficacy eval uation. [0094]

Assessnent of tunor response. [0095] Tunor dianeter is neasured in two

directi | gulated usin

e or mars s S o A 05 U Ger e Peir MRt Xl ol BPUEE C o

the di arepgreparpendloudrarhieesBy dagy Ei(éwelteapsslpﬁneda&]pm lm1ht ttumror volnmsponse i s:

pr ogr es%%grg&smglgf@lse (EJ&%@L@%? of turmr volume (> 25 %9 within 7 days;
e_(NC)

d , UI'TDL vol une 9{ ual ol une at Sstart of treatnent in a
range f -25 %land + 2519 partipal re cried9e of funor vol une
bet ween - 25% an?!c'ﬂ’-aé’ﬁ % | m@nm et e g“ﬁ%sssiiﬁ“ @)ﬂﬁg F vakuwee | ess than 10%
of i niti.al—volune. Tuno —growt hievaluation is. tlermnated when al tunor
di anet esp@fn 20 MM i s repghed. | 0.57 0.15 0.50 0.33
1.7
0.62 - 0.70 0.01 0.002 0.06
mglkg
5 mg/kg | 0.09 0.03 - 0.51 0.55 0.54
17 mg/kg | 0.01 0.004 0.35 - 0.63 0.94
50 mg/kg | 0.09 0.03 1.00 0.35 - 1.00
170
0.09 0.03 1.00 0.35 1.00 -
mg/kg
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[ 00961 Assessnent of side-effects, Side-effects are nonitored on daily
basis. a) Wight of the aninmals is nonitored daily.b) Behavior of the
animals is observed. ¢c) Aninals are checked for possible side effects such
as diarrhea. [0097] Statistics. [0098] Tunor vol unes were anal yzed using
non-paranetric testing for nmultiple groups (Kruskal Wallis) and pair w se
conpari son of the different groups using Mann Witney. [0099] Results. 21
Tunor response. Mce were treated with escal ati ng doses of peptide as
described in Materials and Methods. At a dose of 5 ng/kg a delay in tunor
gr owt h wesblob¥emverksfdEisguates 1. ). This delay was nore pronounced in the

hi gher dosages. Especially adm nistration of 50 ng/kg strongly inhibited
tumor growth. Control mce (negatlve shar‘r) dermonstrated progressive tunor
gr ow h. W t+h—TFhat+dotg postiwe—epatsroh) showed only sone
tumor gr 4Bt ay. An_ overview CTp]f;e mdwf%%al Fliror growth curves is
pr esent g8ham Fi gure 4. Statisticall8 anal ysi s |i3s dep2thed in Table 2. Table
2. St at pstiegl—anatysits—of—turor—volures—anditurortespgnse in different
pepti de f?r“é@é $frent _groups. Tunor Vol unes at ddy 20 %\%%e conpar ed. Upper
right: famgkg/ol unes. Lower |eft:|4tunor resﬁd’nse 6¢%e¢ tlable 3). 1.7 170

ng/ kg SIﬁIIJ]1I Heeg—tFrgr k50 IILI2= e kg %Ild.lll 8‘—\%)‘45 0.57 0.15 0.50 0.33
1.7 0.6Q2 . 0.01 0.002 0.06 rd/kg 5 no/kd 0.09 %).03 0.51 0.55 0.54 17
mg/ kg O SDln@ll@4 0 35 - 0.63 0.94 450 ng/ kg Q.79 0;68%1..00 0.35 - 1.00 170

Tumor response,

Tumor response was evaluated slightly differently from proposed. As we start shortly after
tumor induction, shrinkage of the tumor compared to before treatment cannot be made.
Next to that, we did not observe a tumor size reduction after initial outgrowth. So during
the experimental time-frame outgrowth (progressive disease, PD) and tumor response (TR,

growth delay till day 20) was evaluated. In Table 3 response rates are depicted.

Toxicity.

During the experiment toxicity of the administered peptides was evaluated by monitoring of
animal weight (figure 6) and by evaluation of blood markers for kidney and liver 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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22 Table 3 Tunor response rates Treatnment PD TR RR Sham 8 3 27% 1.7 ng/ kg
9 2 18% 5 ng/kg 4 7 64% 17 ng/kg 2 9 82% 50 ng/kg 4 7 64% 170 nmg/kg 4 7
64% Tunor response. Tunor response was evaluated slightly differently from
proposed. As we start shortly after tunor induction, shrinkage of the tunor
conpared to before treatnent cannot be made. Next to that, we did not
observe a tunor size reduction after initial outgromh. So during the
experinmental time-frane outgrowth (progressive di sease, PD) and tunor
response (TR, growth delay till day 20) was evaluated. In Table 3 response

rates argpdeploatiefhed 2%k el ¥1’V131OQ‘U§:J:LQQ Hle mBXRE", bﬁ@%eié?é&b@'t&%e%ll the
adm ni stered pepti des was eval uat ed b¥ m)nltorl n ani mal wei ght (figure
¥

6) and bproeseal %ﬁl?laﬁn@f mpylesy getivfyieatl %blgkicdh@v?ea%ww o8¢ ng Bagfston  and

| eukocyt getEayRbadtd eR-cBlle adtvitHand BeSRSo RQtitBfakieg! on ani mal wei ght was
observed. Admnistration of the peptides had no effect on | eukocyte nunber

and did not affect the |liver and kidney paraneters. It is inportant to
conpar e pRtho@nly between the groups but also within the groups between

i ndi vidual mce. These results show no effect of peptide adm nistration on
all paraneters tested. [00100] Exanple IV To further study anti-cell cycle
activityTpd pwdb@wsreqbisgmn&d aleis Riopiinkd BeffatSatine PEM pH%ROE finah Ar abi dopsi s

thallanaseedlln d The. .ai m wa st..a gro 14
ol | GopepTaaEnFAPHTGE 16 Gt g saHar ar PRy S HREE el R e
expr essi bottcdtupllatug (Q&nﬁxegalindomﬁdeh atMﬁEmmaMlpdr well. |P1ﬂtle$’WSfeCHﬂor@d befos udBat h

mar ker relatgd  to S n_.hi mar ker
activit y T | )t%lslr ga i %ﬁed f %lra%zaf .gs gzc zlcz%z ?copyé)nﬁﬁng Wﬁ%fr Pace ste{lgzed 1n

r ef | ect s2¥i@owmletcialypddaeh &eloriw) fby 1(am¢hd1lmd wvcshpi Bt iﬁmesamtb IEItel ile MQ water
The seeds were then re-suspended with 0.1% agar and plated on MS20 plates supplemented
with 80 mg/l Kanamycin.

The plates were placed at 40°C for 2 nights, and then transferred to a climate room at
210°C and a 16/8 hrs photoperiod. After four days of growth, the seedlings were transferred
to 96-well plates containing the peptide solutions (4 seedlings per well) and incubated for 4

and 8 hours.

For this experiment Arabidopsis homozygous seedlings harbouring two reporter genes
fused to GUS were used. The first reporter gene used was a cell cycle marker, pCDG
(Carmona et al., The Plant Journal, 1999, 20(4), 503-508), and the second an auxin
responsive marker, DR5::GUS (Ulmasov et al., The Plant Cell, Vol. 9, 1963-1971). After
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-Glue, 0.5 mM KsFe(CN)s and 0.5 mM KaFe(CN)e 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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Met hod The peptides were re-suspended in 1x Phosphate Buffer Saline (PBS)
pH8 to a final <concentration of 5 ng/m . The obtained solutions were then
di vi ded through 96-well round bottom plates (Corning Incorporated) at 40
mcrol per well. Plates were stored before use at -2000 for four days.
Seeds of Arabidopsis thaliwza ecotype W-0 were surface sterilized in 2%
commercial bleach (Goria) for 10 mnutes and washed five tinmes with sterile
MQ water. The seeds were then re-suspended with 0.1% agar and pl ated on
M520 pl ates supplenented wth 80 ng/l Kananmycin. The plates were placed at
40C for Reqiughts, and then transferred to a climate roomat 210C and a 16/ 8
hrs photgperjod. After four days of growth, the seedlings were transferred
to 96- wefePiifleapare iggiat rinrrdfesting prujey sree SHIATTWY R ddeEaritEgs per wel |)
andd: nc Ul@?dtﬁﬁbgi:i@ Kothng RB@ ks TOME Sras MOhitéBa fo EheRREd wetsjs/aﬁ@hbmﬁdﬁs TEOW})_Z)/QOUS
seedl i ngs, harbouring two reporter genes used t wer e used. e first
reportera’ﬁg’ﬁeélt geBnswad: ’éim{fg%oc‘&t‘y&rg“sﬁ%ﬁn@?, a'b‘gt%?ﬁe %®&rnona et al., The Pl ant
Journal, 1999, 20(4), 503-508), and the second an auxin responsive marker,
DR5: : GUS (U ov et at,. Th | ant |, Val. .9 3-1971). After

Choubat | BPIETLDRE R Sia . » e CRabiaes s e ear B R ene e

st ai ni ngmaeaet teated. Yapripguelyo thvediecta wkoOclenvlysebitadnto phokpbtat of tledrens (pH 7. 0)
that contained 1 EDTA,  10% 0.1%.Triton X-100, 2 mM X-d ue, 0.5 nM
Kere N BN (50T P eeRg TR ool e e e B 5 o5 ¢ e cis

react i onrepnebentedw thecthodroeptiyds, nineef eqebiidgdoveer thanslfosmgueids kyvet r eat ed f or
one hour wtf 98%eLN ”%kivfwcbf%%ge a0k 6% dﬂo@) az,g%% A 1 h,%b%%xﬂ@é% seedl i ngs
wer e observed under “a stereom cro (,pope and sl des were ma%e W seedl i ngs
showi ng amveflfredictioh, huhef theripiomerchndrtetramensttestSbwdie thgs 50 sbowddxreduciivg

cl eared | shydrate solution for detailed m croscopic observation
and phot %%?3%@&9%%5 "a mcroscope equi pped with DIC optics. 24 Results
Peptides were tested for an effect on marker gene expression on rapidly
grow ng mAyahki dopsi s young seedlings. This was nonitored by changes on GUS
distribution in different organs: root, root-hypocotyl transition zone and
cotyl edons. Fromthe 140 conpounds tested, a total of 43 showed a clear

ef fect opydyiEn&BESHA ofbpti®ishested positive/peptide length as found in cell cycle test

in Arabidopsis thaliana, #AA = peptide length in amino acids; # = number tested; #+ =

number found positive; %+ = percentage positive

#AA 3 4 5 6 7 8 9 10 |12 |13 | >14
# 6 65 9 11 10 2 17 7 3 5 5
#+ 3 38 3 3 3 1 1 0 0 0 0
%+ 50% 5B8% 33% 27% 30% 50% 6% 0% 0% 0% 0%
Results

From cell-cycle studies in plants and in vive 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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markers tested. Surprisingly, the effects were clearly related to the length
of the various peptides tested. As can be seen in Table 4 bel ow, anti-cel
cycle activity was over- represented in the short peptides, none of the
pepti des | onger than '9 am no acids gave reduction of cell cycle activity.
O the peptides of 5 to 9 amno acids in |ength, about 22% showed
reduction, but of the triners and tetranmers tested nore than 50% showed
reduction of cell cycle activity. Table 4 Frequency distribution of
peptides tested positive/peptide length as found in cell cycle test in

Ar abi dODS&a%an n%'\ﬂi‘.@ Bﬁlgr&(ﬁv?ﬁ?ﬁ'féﬁg ‘%{E%i‘vlu{&?gﬁlt?&s@&ltg&t g%AXQ%&E% 7 a

tested; #+ ositive; % = percen e positive

9 10 12 1@6WAIJ?GBV@\T@ Y, GRRGVY, ayquftg 851161#99‘361(8@1 Bre@tn®:nt oficade¥ i 0 %o
0% 58% 334 24 A0 AI00 B A% BRI [0 BLOW DK maYEL S Studies Tn
plants and 1 n vivo reduction o unor gr owt m ce cel useful  3-ner
peptides for treatnent of cancer were |dent|f|ed, WWC, LAG, AQG Simlarly,
useful 4-mer peptides for treatnment of cancer are LQGY, QWC, MIRV, AQGV,
LAGY, LQAV, PGCP, VG, RVLQ EMFQ AVAL, FVLS, NMAD, LCFL, FSYA, FWD, AF
TV, LGIL, QLG YAIT, APSL, ITTL, QALG GVLC, MN, SPIE, LNTI, LANE, CPVQ
EVWR, MIEV, EALE, cancer are TLAVE, VEG\L, LNEAL, useful 6-ner peptides for
treatment of 25 cancer are VLPALP, MGGINVA, LTCDDP, useful 7-mer peptides
for treatnment of cancer are VLPALPQ VCNYRDV, CPRGVNP, a useful 8-ner
peptide for treatnment of cancer is QPLAPLVG and a useful 9-ner peptide for
treatnent of cancer is DI NG-LPAL. 26 CLAIMS: 1. A conposition conprising: a
therapeutically effective amount of an anti-tunor peptide, functional

anal ogue of' the anti-tunor peptide, derivative of the anti-ttnor peptide,
or acceptable salt of the anti-tunor peptide together with a

phar maceutical ly acceptable diluent, wherein
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the anti-tunor peptide is selected fromthe group consisting of WC, LAG
AQG. QWC (SEQID NO5), MI'RV (SEQ ID NG 6), LAGY (SEQ ID NO 3), LQAV
(SEQID NGO 7), PGCP (SF.QID NO8)1 VGL (SEQ ID NG 9), RVLQ (SEQ ID

NO 10), EMFQ (SEQ ID NO 11), AVAL (SEQ ID NGO 12), FVLS (SEQ ID NGO 13), NMAD
(SEQ I D NO: 14), LCFI, (SEQ ID NO 15), FSYA (SEQ ID NO 16), FWD (SEQ ID
NO. 17) CLARMIY: (SEQ I D NGO 18), LGIL (SEQ ID NGO 19), QLG (SEQ ID NO 20), YA T
(SEQ ID NG 21), APSL (SEQ ID NG 22), fITL (SEQ ID NO 23), QAI,G (SEQ ID

NO 24), GVLC (SEQ ID NO 25), NLIN (SEQ ID NO 26), SPIE (SEQ I D NO 27), LNTI
(SEQ I D NO 28), A kbiNboditRQdnprN@g29), CPVQ (SEQ ID NO 30), EVVR (SEQ ID

NO 3l), MIEV (SEQ. ID NQ 32) EALEEEQIDN033) TLAVE(SF%@[DNO3)
VEGAL (SEQa}r_*)eN@e WHYENENWG eEnt PhaRGdayoneEEe, (Useiinabanalesugyl the

C o (52 LU0 AR 10 AR GE) ERFRLBER 1A 001

NG 47), wher ei n anhigutnbe papalgt togahdrywigf ﬁead:tanmﬁeelarmlj}ntaccelpgbémdlarmt;nfﬂherem

fficient to i d t W
b bont £ U TRes Bru 380t VTRE- BRI Pl SHPARGE a3 VoA o o
anti -tunor peptigevics(Ssplh &10: sﬁwnme\(gm I0MNO@)] NAGATISES) IBNCOTRE LQAV
conposi tion of claim2, wherein said tldelsfromtwo§2éto Si X é%)
anmino acids | on§EQID Tﬁ@eﬂeBﬁ‘ﬁBsﬁﬁEQdP 188 &1 MORLASERhEY Bih9)s BiVA-QepiQ He | s

three (3) or fo t I
wherei n the ant %?uﬁ% ém@(%% N@Egée ( ?(Sgb‘:{@%r(?g? awg%qgc?dﬁ? ong
fragnment of MTR\ILLQG\ZLPD‘&I&/RWVCSE(@EQ NO: INQ U8FL (BEQTHe NOrppskIYAnSef) dhaim 1,
configured as re n u t e
conposition of c §%ﬁb gw%ﬁi%gﬁg @%ﬁp %be{llﬁe@ (élégag%%l ?) g‘oﬁﬁﬁ.@é@ ﬁ? | east
5 ng peptide/ kg rb@qy)wegmb ¥c@ BHhiesh), \&\ITW?E@OI'@@@G) birpnp§, gkapmo .,
wherei n each repeat ed dosage unit conprises at | east
NO:22), ITTL (SEQ ID NO:23), QALG (SEQ ID NO:24), GVLC (SEQ ID
NO:25), NLIN (SEQ ID NO:26), SPIE (SEQ 1D NO:27), LNTI (SEQ 1D NO:28),
LHNL (SEQ ID NO:29), CPVQ (SEQ ID NO:30), EVVR (SEQ ID NO:31),
MTEV (SEQ ID NO:32), EALE (SEQ ID NO:33), TLAVE (SEQ ID NO:38),
VEGNL (SEQ ID NO:39), LNEAL (SEQ ID NO:40), MGGTWA (SEQ ID
NO:41), LTCDDP (SEQ ID NO:42), VLPALPQ (SEQ ID NO:43), VCNYRDV
(SEQ ID NO:44), CPRGVNP (SEQ ID NO:45), QPLAPLVG (SEQ ID NO:46),
and DINGFLPAL (SEQ ID NO:47), wherein the therapeutically effective amount
is an amount sufticient to impede or cease tumor growth in a subject to whom the

composition is administered.

2. The composition of claim 1, wherein said anti-tumor peptide is smaller than seven

(7) amino acids.

3. The composition of claim 2, wherein said peptide is from two (2) to six (6) amino
acids long.

4, The composition of claim 3, wherein said peptide is three (3) or four (4) amino
acids long.



50 ng peptide/ kg bodywei ght of a subject. 9. The conposition of claim§6,
wherein the repeated dosage unit conprises dosages for three weekly
adm ni strations. 28

o]

5. The composition of claim 3, wherein the anti-tumor peptide is a three (3) to six

(6) amino acid long fragment of MTRVLQGVLPALPQVVC (SEQ ID NO:48).

6. The composition of claim 1, configured as repeating dosage units of the anti-

tumor peptide.

7. The composition of claim 6, wherein each repeated dosage unit comprises at least

5 mg peptide/kg bodyweight of a subject.

8. The composition of claim 7, wherein each repeated dosage unit comprises at least

50 mg peptide/kg bodyweight of a subject.

9. The composition of claim 6, wherein the repeated dosage unit comprises dosages

for three weekly administrations.
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