1 PHARVACEUTI CAL COMBI NATI ON FOR THE TREATMENT AND / OR

CHEMOSENSI BI LI ZATI ON OF REFRACTORY TUMORS TO ANTI CANCER DRUGS 5 Techni cal
field: The present invention is related to the field of nolecular and
experinmental oncology, in particular to the description of a phar maceut i cal
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combination of cytotoxic and molecularly targeted therapies-can it be done? Drug
Discovery Today 1:445-454). However, results from clinical trials exhibit a low
therapeutic index for this kind of drug in cancer therapy as evidenced by the
20 marginal therapeutic benefit along with the high toxicity profile observed in the
patients (Schrader C., et al. M. (2005) Symptoms and signs o fan acute myocardial
ischemia caused by chemotherapy with paclitaxel {taxol) in a patient with metastatic
ovarian carcinoma. Eur J Med Res 10:498-501). For example, many authors agree
that cisplatin constitutes the first-line treatment for lung cancer, however a modest
25 efficacy is commoniy observed with little improvement on the clinical symptoms and
6-weeks increase of survival (Grillo R., Oxman A., Julian J. (19_93)' Chemotherapy for
advanced non-small cell lung cancer. J Clin Oncol 11:1866-1871; Bouquet P.J,,
Chauvin F., et al (1993) Polychemotherapy in advanced non-small cell lung cancer:
a meta-analysis. Lancet 342:19-21). Therefore, the current strategies to achieve an
30 optimal therapeutic benefit are focused to pharmaceutical combinations based on
cénventional cytostatic drugs along with molecular targeted therapies. Some of the
current anticancer drugs are classified as cancer targeted therapy, for instance,
Gleevec (Imatinib) which targets the Abl kinase that in turns play an essential role on
the development of Chronic Myeloid Leukemia (Giles J.F., Cortes J.E., Kantarjian



current anticancer drugs are classified as cancer targeted therapy, for
I nstance, deevec (Inmatinib) which targets the. Abl kinase that in turns
play an essential role on the devel opn@nt of Chronic Myel oid Leukenia
(Gles J.F., Cortes J.E., Kantarjian 2 H. I\/l (2005) Targeting the Kinase

Activit P t th Ch | oi d
Lgulk\élm g q?:ur r en%$§k%®j§wg?§ roéfi“"%ﬂ bb%gﬁ%{—lf\gwqfh?@réglgll: P;%eemg Ine
kKi nase asswith Ghemhid Myeloid Eguldenig e ufssamsy A‘fé’&tjﬁﬁfﬁ)aléﬁﬁsgff (gr%

Her bst R %P& SQ#I ecular targeted thera ncer
366: 1507 Jesqciaied (o b kpidaitagl fﬁmwilm Fabtml(EGFmeecpnpmmre(rOnnA

(2008) “Pr g?%’??%ﬁ? o200y t“f"f)'ﬁ‘?‘“g‘r Bhicted WierB Tor' fing R0 L ancar ae 1607-

mal i gné'—’nc:c@ )Bﬂﬂlvﬂﬁﬂdﬁaf\/@meMWChdrmlg the lprotzin d€gmﬁaﬂ@ﬁ by daigefing t he
er converge on

(he abrc e piteaashe Madlindd) TsbaRS Sk 813 (20l Brofktome inition: Apayt: cq

t her apeut iapproaabnfiod e tgeah’terﬂ)@f spatighancies. IBUIRCH Y D20 -BBY. ditdrizPdthers.
conbi nat i \ﬁnch pr, R%ucg synergi smof the antitunor effect. On the other
s her

hand, dru gncd BrenBRMSEESilE o gieshaniamst hof pr thear ycﬂfélﬂﬁtonabf t he
failure orcheatitirapéfticaionviige o RBRIbAGY -8R b&u@ﬂ%ﬂ&ésuéftﬁe%@ o?!f%%

spite of that sub-optinmal drug concentration on I éu CO
i nfl udfce qaﬁgerllgrggt% therapeutiosquovides great perspestivaskio ashisvel pharmalcguhcapl ays

an essent 'c?htﬁrfﬁtﬁngwﬁ&f’%ﬁ%@syréﬁg mmﬁg%ﬁ%ﬂ{&%? nors. Drug resistance

Is amultifactoria nenon ndi ng "I ndependent mechani sns
whi ch i nvdvthe otherlasid, dreg resistanoe pharmimeron is hestgynizedras the pridhdrylcadse

response, 0 st [£5 and def ec t he .apoptosi s si naI in
pat hways ﬂﬁﬁ%ﬁ@ﬁﬁg on ﬁ/@@l‘?ﬁn"i’ ?mB{P‘ﬁ{)a%'t'F epfs; Ate eMploysdc
chenot her gpite of/mhtlélubmpthm arlg bén&ﬁrtr@%n ohftfie @ine P ASiRiCLAuIE mfﬁ!éﬁcé e

Guthgthl on S-transferase are the major proteins that nediate th

i nt radel | (reg registange; othar; %‘F‘Ofﬁlﬁ‘@é‘@ﬂmﬂr Algin playstancessentjakrels en ﬂWthemO
phenonenor}eé,gangé\%?r,ﬂglﬁ%ho'{s P(?Fﬁ YRsiltanca2isO a%u&?‘?’a@ghﬁgﬁm éﬁner‘&? 05)

Drug resistance in t hera breast cancer
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to be i nvthe egpaplodivesidnaling geathivays gLogeaaeno2008) Wiesanisms of drug
20 resistance in cancer chemotherapy. Med Princ. Pract 14:35-48). The Glycoprotein-P
and the Giuthathion S-transferase are the major profeins that mediate the
intracellular detoxification process linked to the drug resistance phenomenon in
cancer (Saeki T., Tsuruo T., Sato W., Nishikawsa K. (2005) Drug resistance in
chemotherapy for breast cancer. Cancer Chemother Pharmécol 56.84-89) (Hara T.,
25 et al. (2004) Gluthathione S-transferase P1 has protective effects on cell viability
against camptothecin. Cancer Letters 203:199-207). Other proteins like beta-tubulins
have been reported to be involved on the drug resistance phenomenon and whose
levels directly correlate with the tumor resistance to Paclitaxel (Orr G.A., et al, (2003)
Mechanisms of Taxol resistance related to microtubules. Oncogene 22:7280-7295).
30 Otherwise, the cisplatin resistance has been reporied {o be influenced by the over
expression of different proteins like T-plastin (Hisano T., et al. (1996) Increased
expression of T-plastin gene in cisplatin-resistant human cancer cells: identification
by mRNA differential display. FEBS Letters 397:101-107), the Heat Shock Protein
(HSP70} and (HSP90) (Jaattela M. (1999) Escaping cell death: survival proteins in
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101:31- 3523Iev§H5rt| %?rdk)i Sctivity from 3- to 7-fold in epithelial solid tumors respect to the
20 normal tissues (Tawfic S., Yu S., et al. (2001} Protein kinase CK2 signal in
neoplasia. Histol Histopafol. 16:573-582; Faust R.A., Gapany M., et al (1996)
Elevated protein kinase CK2 activity in chromatin of head and neck tumors:
association with malignant transformation. Cancer Letfers 101:31-35). Furthermore,
the CK2 activity is an important cellular event for the malignant transformation and it
25 constitutes a tumor progression marker (Seldin D.C., Leder P. (1995) Casein Kinase
lla transgene-induced murine lymphoma: relation to theileroiosis in cattle. Science
267:894-897). The fact that the CK2 phosphorylation represents a strong signal to
protect tumor cells from apoptosis, it leads to the consideration of this enzyme as an
antiapoptotic mediator on cellular physiology (Ahmed K., Gerber D.A., Cochet C.
30 (2002) Joining the cell survival squad: an emerging role for protein kinase CK2.
Trends Cell Biol, 12:226-229; Torres J., Rodriguez J., et al (2003) Phosphorylation-

regulated cleavage of the tumor suppressor PTEN by caspase-3: implications for the
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greatly reduce toxicity and also reduce the possibility of chemoresistance arising.

20 Thus, one of the major goals today in cancer therapy is to increase the therapeutic
indéx of the current cytostatic drugs by reducing the effective dose and the intrinsic
toxicity displayed by this kind of medicines. Other current strategy is to bypass the
tumor chemoresistance toward the conventional cytostatic drugs.

25 DETAILED DESCRIPTION OF THE INVENTION
This invention solves the problem above mentioned as it provides a pharmaceutical
combination that contains two ingredients: a CK2 phosphorylation inhibitor (P15
peptide) and a cytostatic drug pharmaceutically acceptable.
In this invention, “cytostatic drug pharmaceutically acceptable” referrers to all the
30 cytostatic chemical compounds used for cancer chemotherapy both for solid tumors
and those from hematopoietic origin. The preferred cytostatics are cisplatin and
carboplatin, paclitaxel and docetaxel, vincristine and vinblastine, 5-fluouracil,
doxorubicin, cyclophosphamide, etoposide, mytomicin C, imatinib, iressa, and
velcade {vortezomib) mixed with appropriated vehicles.
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Concentration 50
proliferation assays in vitro. 1n this invention, “sub-optimal doses” referrers fo those

20  lower than the IC50.
The example 2 illustrates the potentiation of the antitumor effect in vive by using this
pharmaceutical combination containing the P15 peptide along with cisplatin (Figure
1A), cyclophosphamide (Figure 1B) and mytomicin C (Figure 1C). The
pharmaceutical combination leads to the complete tumor regression in a relevant

25 animal model like that consisting in a human tumor xenografted in nude mice.
However, the use of the ingredients of this pharmaceutical combination like
monotherapy did produce only a marginal delay on tumor growth compared to the
effect observed in placebo group.
The sequential administration of the ingredients from this pharmaceutical

30 combination demonstrates that P15 treatment bypasses the tumor chemoresistance
both in vitro and in vivo. in this invention, it is understood that “bypassing of tumor
chemoresistance or chemosensibilization” referrers to the event of reducing the drug
dose needed to produce the 50% of the antitumor effect after pretreatment with the
P15 peptide. The example 3 illustrates the effect of P15 peptide pretreatment in the
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20 Likewise, other proteins that are regulated by the ingredient P15 are those involved
in the molecular mechanisms of the tumor chemoresistance to the cytostatic
preferred in this invention. These unexpected results constitute the molecular basis
of the tumor's chemosensibilization produced by this pharmaceutical combination
when the ingredients are sequentially administered.
25 A halimark in this invention is the fact that effective concentrations of the cytostatic
drugs in the pharmaceutical combination are 10- to 100-fold reduced compared to
the effective dose when the cytostatic drugs are used alone. It means that a
synergistic interaction occurs between the CK2 inhibitor and cytostatic drugs
preferred in this invention. Since the practical point of view, this synergistic
30 inferaction means that the toxicity of the medicine based on this pharmaceutical
combination is much lower than that observed for single cytostatic drugs.
Similarly, the tumor's chemosensibilization elicited after sequential administration of

the ingredients from this pharmaceutical combination represents a great advantage



15 the chenosensibilization produced by the pretreatnment with the P15
peptide. For instance, the P15-regul at zd proteins play an essential role on
the control of tunor cell proliferation and apoptosis and these nechani snms
are not the sane induced by the rest of the ingredients fromthis

phar maceutdscil permithi toatredNthes BREMbi ! RichCt | LRy this
i nvention., 20 I:I’_i kew se, other prot (ﬁéﬁa?ﬁgpe%rgg%‘?ézﬂt@d%%r?%%%?ﬁaﬁ%di ent
P15 are t HYTErS ?P\}ﬁ'f’\féﬁse pRes fiemhenatopeietiqetgiani sns of the tunor

chenor esi Peueeiption dfgunssostatic preferred in this invention. These
unexpected results constitute the nolecular basis of the tunor's
chenosensifilgyie; ot JPotentigtiond ofy theéi anfitmanceffectc dby cthdi pharmaceutizan t he
i ngredigent . ntiall dmnisteced. .25 A hallmprk in this invention
o7t he ot aceriaBGHARCH  Blncbe Hind) Rodgis (o Fertesiye dBe Syneroiet hgtwean ¢ he
phar maceutdspidtincoRH5 (B)irepresentsthe symerglth batwden 2JuRpHoSIHERREE S P15, ﬁé?e
effective dose I\éxgglr&]?the c%t ostatic drugs are used alone. It neans that a
syner gi st i"ePeRE PYIPTEEEUP YR IBEAMIGR CakP 1Pnhi bi t or and cytostatic
drugs preferred in this invention. Since the practical point of view, this

synergistic 30 interaction neans that the toxicity of the medicine based on
this phar figwe 2 Effectof tumaris ehemosenseibilization by-the P16 peptideiiv wiva: ¢A) si ngl e

cytosyati L ; N : i hil.ization elicited after
tquond] airotgeeits e Typaksiky or hontiBlisBnCe SNARTBisPlath.” B Mveesnis

conbi nat i dypassingeechemaregistancedowark paptitakel ard (C) reprasents the bypasding be

chenor esi %hgﬁ’é???\ﬁ%%(:h s fr 8uenBJg observed in solid tunors and in those
ones from 'éch@w@r"?a oru ription of figures: Figure 1:
Potentiation of the antitunor effect by the pharmaceutical 5 conbination in

a cancer gni.mal  nodel ;. (A) represents the synergismbetween cisplatin +
P15, (B) %@ﬁ?%%@ﬁ'ﬁ@gﬁfﬁhﬂgﬂém% ween cycl ophosphani de + P15, (C)

repreqgnt GdrtPaiPrdeelusés:i n vivo of mytomcin C + P15. Figure 2: Effect of
tunor's chenosensibilization by the P15 peptide in vivo: (A) 10 represents

the bypas §erllgcuituroneFFbeelﬂ+1Qﬁa¢&ﬂelirteowas arises fiiom anhurt@) NepSeslGall Ling
e 0 RO 2R SHRRE SR WK e Ml nSPLRERAR Sl
carcinoma. Both cell lines were maintained in RPMI 1640 (Gibco) culture medium
supplemented with 10% Fetal Calf Serum and y gentamicin (50 pg/mi). Incubation of

20  cell cultures was performed at 37°C in 5% CO,.

Cell viability assay: For this purpose, 20 pl of Tetrazolium (MTS) (Promega) were
added to the cells on each plate. After 2 hours at 37°C, the absorbance at 492 nm
was taken. Finally, the IC50 values were estimated from the respective dose-
response curves using the “CurveExpert” software.

25 Cancer animal model: The animal model used in this invention was based on the
implantation of human tumors in nude mice (Nu/Nu, BalBC). Briefly, 5x10° H-125
celis were suspended in Phosphate Buffer Solution (PBS) and inoculated
subcutaneously. After tumor debut (approx.30 mm® ), treatment was started using
the pharmaceutical combination described in this invention. To evaluate the

30 antitumor effect of the pharmaceutical combination, the tumor mass volume was
measured and the respective volume was calculated using the formule: V = w_idght2 X
lenght/2.



Det ai | ed exposition of the exanples 15 General Procedures: Cell cultures:

The H 125 cell line was arisen froma man Non-Snmall Cell Lung Carcinoma
(NSCLC) and the SW48 cell line was arisen froma human col on carci nona.
Both cell lines were maintained in RPM 1640 (G bco) culture nedium

suppl emenpedlysis of 1R8opTotaih profile SA'HE lextradist #1125 @eﬁé@e@é ﬁjeéted or
erforned at 37C in 5% CO2
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i nvent i ongman c@umn@bmééa%eﬁqlnaﬂqsz Lmimsrbbé&tprabcélh%r BRABARGES (of Siber

conbi nati on, the tupor | une was _neasured and the respective vol une

was cal cubt@ined pEoteis: hglepgpﬁ{wl@s:sVZQ 237 A2 To a@m /the B15aequlgieds of
the pigte f iHeer t not
w th'1he RRUERE, IneCecpebife RELbal ErdiBR! Sxddd sibrd alamaltel KA 20., be
in this bdimensional gels (gl 47) mndiordsquiGuhemmategtaphy (nahd HRUQ) coypled toer e
washed wi s Egct%;}&g%ells were scrapped fromthe surface. After two further
washes wi 23 cellular pellets were resuspended in 10mM tris-HC

pH 7.5, OTABBNhooation és exﬁlamécEﬁfﬁwfcﬂrawlﬁQ%&amﬁwbl or cocktail and nucl ear

protein fé H“Pj) s obt al ne revi ousl described (CGonzalez L.J., at al
(2003) | dEXRMPIG Tt eraﬂsmae 6%1 of, Gtca'ﬂ@na ion 914115 peptide tﬁgnxanwalcel |
line {82: ciidstdfiy _protocol for the analysis of silver stained proteins.

El ect rophot esi s 24: 7-252). To anal yze the P15-regul ated 10 proteins, the
respect i vl wae evaluaiedthe rantinepplestic wynergisticeeffeat i hetween othee 815 yperttide
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to
conditions: H-125 cells were seeded in 96-well plates and P15 peptide was added at

10 and 50 puM to each plate. Simultaneously, each of the cytostatic drugs preferred in

20 this invention was added at doses ranging from 1 to 2000 nM and the incubation was
prolonged during 72 hours in the same conditions. Finally, the cell viability and the
IC50 values were determined as above described in this invention. Results showed
in Table 1 demonstrate that the IC50 values for each cytostatic drug is 10- to 100-
fold reduced when simultaneously combined with the ingredient P15 either at 10 or

25 50 uM. These results clearly demonstrate the potentiation of the antitumor effect of
the pharmaceutical combination containing the P15 peptide and the cytostatic drugs
preferred in this invention as ingredients.



Mass spectroneter. This Invention is explained by the foll ow ng exanpl es:
Exanpl e 1: Synergistic effect of the corgination of P15 peptide +
conventional 15 cytostatic drugs. It wds eval uated the antineoplastic
synergistic effect between the P15 peptide ingredient conbined with

di fferent TablesthtiAntinegplastict heyriedbistioi NtePaBAbhTEBY althe C WviitaRBius T 125
cells were eede(cli_aéﬁr’] 9 Iz:?es gnd P15 pepti de was tg?jd&gmgtltaﬂ%gusénd 50

-wel |l pl;: . ana C
gMto each? 'ﬁﬁ?ﬁ%@lﬂﬁf’ﬁ“%ﬂbﬂ“ﬁphﬂﬂ@a@%fmﬁl&loim::biuatige. preferred in

20 this inygenti added [03ES, T angi fromi—to-32660nManrd—the

i ncubat i on [was q{)bro onged dﬁ%ﬁ%dﬁ%r S qﬁ"?ﬁgcﬂﬁﬂ * qfortestatic dragral | vy,
the cell vijability and the | Coflonal ues Wher ®Pibgrorumed |as above desdri bed
in this inyention. Resultg showed in Taple 1 denonstratfe pi@lsg.m) | ¢50
val ues for {each At at 14 drugops,\40- 10 100; BOMi redyced e

si mul t aneouysly comnbi ned wijth the i%redi ent P3 &Mher at 10 VQPRQS 50 M
These resullts chgatdet demynst r afepighe pof enti agi of the angjilwmr ef f ect
of the pharmaceutical conbination contajining the P15 pegptid d t he
cytostaticjdru§Fluquradier r ed i mM2do sMmi nvent i ongag nngr edijent sgg g Tablie 1.
Ant i ne0p| ac_t_i__g_g,y_n_gg: gl sti Lnteractian \ the simultanegus _adm ni stnation
of the i ngﬂ edi eviineristin t hi § phaBbBakuti cal conodaM on. Vari agtniyt ostatic
drug Cyt ostatte—tdrug—+—Cytrostatie—arug—alone-P15 (10M {1+ P15 (50°
Cisplatin 720 Rexargbicimv 40 nM 4R3oM t axel 17 28008MIM 3 nM 57&hNour agi | 1200
nM 420 nM TSt VH8—hMM—DBexorubireta—423—+rM-200 nM 76

nM Cycl ophoSYRQRNaPhaMIge aMm 10¢00MMSs v MOnMn C 994 nfh oM nM 9 nM

| matini b 600 théﬁ’l cinnk\fl 58 TNV ¥64ﬁ‘:1ﬁ1e 2000 -rlivig‘Jéng‘thnrv‘r 70 m‘v‘l9 M
" Imatnib | 600 nM 200 nM 58 nM
Velcade 2000 M 1200 nM 700 nM

Iressa 689 nM 1747 47 nM

Example 2: Potentiation of the antitumor effect by the pharmaceutical
5 combination in a cancer animal model.
For this purpose, 5x10° H-125 tumor cells were implanted as above mentioned in
this invention in 6-8 week-old BaiBc nude mice. After tumor debut, the ingredients of
the pharmaceutical combination were administered as follow:. The P15 peptide in
saline solution was administered intraperitoneal at 0.5 mg/kg/day during 5 days.
10  Concomitantly, intraperitoneal injection of cisplatin (Figure 1A), or cyclophosphamide
(Figure 1B) or Mytomicin (Figure 1C) were performed at 1 mg/kg/day in the same
frequency. The cytostatic drugs are also solved in saline solufion. Tumor volume
was registered as described above in this invention. The results showed in Figures
1A, 1B and 1C indicate that the pharmaceutical combination potentiate the antitumor
15 effect when ingredients are simultaneously administered and as it was observed by
the complete tumor regression. Otherwise, when ingredients are administered as
monotherapy only a marginal antitumor effect was observed respect to the Placebo
group. Thus, we further demonstrate the synergistic interaction between the



Iressa 689 nM 174 nM 47 nM Exanple 2: Potentiation of the antitunor effect
by the pharmaceutical 5 conbination in@ cancer aninmal nodel. For this

pur pose, 5x106 H 125 tunor cells were inplanted as above nentioned in this
invention in 6-8 week-old Bal Bc nude mce. After tunor debut, the

i ngr edi enirgredients hemphg rthisc phiarntteutieaTbésmtbin Ao RT Ande istirkfiry Pﬁbcﬁﬁicalol I ow.
The P15 pegt | de i[{]? saline solution was adm nistered intraperitoneal at 0.5
mg/ kg/ day RS Pl days. 10 Concomitantly, intraperitoneal injection of
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Our data demonstrate that the sequential administration of the P15 peptide
20 ingredient respect to the cytostatic drugs preferred in this invention leads to the
sensibilization of tumor cells to the antineoplastic effect of such drugs.



15 we eval uated the effect of P15 pre-treatnment on SW948 cells which are

intrinsicall

y

resistant to the effect

f the cytostatic drugs.

Resul ts

denonstrated that the P15 peptide |ngr dient also converts to the intrinsic

drug-refractory.
pref erredtapiet fi fn Vitke '&hb%se@:?.ﬂhhfah’t)n oft

tunor cells

into

sensitive cells to the cytostatic drugs
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sequential adm nistration of the P15 pepti
cyt ost at i ﬁeWWha'ﬁﬂmlaﬁt&ﬂqnﬂf!hBSHGMMﬁon | eads to t he sen5| b| I i zation
of tunor celts—t ntreppt ect et he 2. In
vitro chenosensibilization o @oﬁ%@‘rﬁr&ﬁht iical ? tﬁﬁf’quﬂgby sequent i al
adm ni stration of the ingred|ents \donants Cyt ost Y5 préttgtmehest afi c drug +
al one P15 pte—t+eatrwepnt—C-sphatin-—720-nM-20 nM Paclitaxel 17 nM.(). 9 nM
5- Fl uour aci | 1200Cmatios nM | Vi ncr 728 nM 856 nM 83 nM 20ondMr ubi ci n 423 nM 72
nM Cycl ophos;phamp;@- Q0 nM [[00 nM17I¥L omcin C994 n g AV Tmatini b 600
nM 10 nM Vd%l_g_ard,g H nM_370 nM sa_689 |nM 63 nM e 3. 1n V¥itro
chenosensi bi | i z&-Flwouddcilt he phar ned@80triMal conbi nati on0dyM 5 sequenti al
adm ni strat fon of, . fne_Irngredfents 5@'@‘ rTsic drug=T rrzmtmy tumpr cells
Variants Oylastaty Bty alohe oyt 823 8M ¢ druq + P15 83 1 eat nent
Cisplatin > 10(mermﬁeinlsM Pacl |nzg<ﬁM > 1000 M 97 2 ,mxorubl cimp z 1000 M
320 M The e ch of—tthe r:& ept Lbb i llgmcw ent—onr—the—cherpsensibi i zati on
is further yclophosphamide 00 nM
Mitomicin C 994 nM 20 nM

Imatinib 600 nM 10 nM

Velcade 2000 nM 370 nM

Iressa - 689 nM 63 nM

Table 3. In vitro chemosensibilization of the pharmaceutical combination by

cells

Variants

Cytostatic drug alone

Cytostatic drug +
P15 pre-treatment

Cisplatin

> 1000 pM

120 uM

Paclitaxei

> 1000 M

97 uM

Doxorubicin

2 1000 puM

320 uM

sequential administration of the ingredients on intrinsic drug-refractory tumor

The effect of the P15 peptide ingredient on the chemosensibilization is further

verified by the drug-regulated protein profile cbserved on the tumor cells used in this

invention. For this purpose, nuclear protein extracts coming from H-125 cells treated

10

or not with the P15 peptide ingredient were analyzed as previously described in this

invention. Table 4 displays a group of proteins which are regulated by the P15

peptide ingredient and because of their known function, it reinforces the molecular

basis for the tumor's chemosensibilization produced by this peptide in the

pharmaceutical combination in this invention.

16
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Ruths

Shock Proteins |

HSP-27,,-70 yV F90) 2.5

P Up-r egul atedopt iraascription fadier P15 > _pept i df

-ption—factor Eritropoietin precursor 129 S:glujt hat hi one
4.87 Proteasome Edlastat or corrpl ex 3.35 {Ubi quidt3s actijvated El
G uc a 3G Tcgraldetyge—6-phlosphat e

JE%& ﬁi&tm.@ﬁﬁglﬂ%m- ZSVT?Q)nsI ati gnal cdfProl ed |t unor

b i ngraexent Activation

DI tin 2. 28
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Or edi ent. 5 s:grutﬁéthmnewang@%séxl% SWo48 |cel | squgre inplanted in
PI BVI OUbIP¥

I oteasome activator complex - 335
Ublqumn activated E1 enzyme 2.49
_ Glucose-6-phosphate isomerase B.53
Gliceraldehyde 6-phosphate deshydrogenase 6.62
Piruvate kinase 8.34
Translational controled tumor protein 4.32

Up-regulated proteins by the P15 peptide ingredient

Activation rate

Prohibitin 2.28
Tubulin alpha-1 3.23
Tubulin beta-2 2.56
Tubulin beta-3 3.15

Example 4: In vivo chemosensibilization produced by the P15 peptide

ingredient.

5 For this purpose, 5x10° SW948 cells were implanted in nude mice as previously

described in this invention. After tumor debut the pharmaceutical combination was

sequentially administered as follow: First, the P15 peptide ingredient was

administered intraperitoneal at 0.5 mg/kg/day during 5-days. Subsequently, cisplatin

(Figure 2A), Paclitaxel (Figure 2B) and doxorubicin (Figure 2C) were administered at

10 5 mg/kg/day during further 5 days. The results here demonstrate that the in vivo P15

pre-treatment is able to revert the chemorefractory phenotype of the tumors which

become responsible to the cytostatic drugs preferred in this invention. These findings

also provide the evidences that the phamaceutical combination in this invention is

able to bypass the commonly observed intrinsic tumor resistance when the

15 ingredients are sequentially administered.



described in this invention. After tunor debut the pharnmaceuti cal

conbi nation was sequentially adninistqred as follow First, the P15 peptide
i ngredi ent was adm ni stered intraperité%eal at 0.5 ng/kg/day during 5 days.
Subsequently, cisplatin (Figure 2A), Paclitaxel (Figure 2B) and doxorubicin
(Figure 2C) were adm nistered at 10 pumme/ day during further 5 days. The
results here denonstrate that the in vivo P15 pre-treatnent is able to
revert the chenorefractory phenotype of the tunors which becone responsible

to the cytpsPlrdrhraceuligs @oRitARatRR i fort Kirfultaheons) OBeparafse bt Ndeddsmtiap! SO
provi de the evi dences thgt t he pharmageutical conbinatign in this jnvention

is able to ¥yastatien, whishoreptaissar (K4 phrsphasiiation, infrbitassplerg with ihen t he

15 | nosedi enihosiit; drg talhaeutioalhdiehtabie ixetiwithGbipdied VaAIBC out i cal

conbi nati on for sinul faneous, separat or sequentia mni stration, which

cont ai ns &) dirarpiaseylical y cambinationhiapbterdingaltondhen claim 15 whiabstthei €K& ug
phar maceuti ¢ J L. - ' r ' vehhcl es. 2)

Phar maceut i C@{d%gﬁ@éﬁ@bﬁ@ﬁ&g&%ﬁ% 'mgé F%&Pﬁe@@@%WLmﬁh t he CK2

pﬂos phor yl3at Pl:lanﬁaﬁghﬂlial combinatibe (?Eéﬁrdi:rgdbitﬂe cl(adeSRﬁidwtﬁﬁé%cytcﬁ)tatic drug is

Phar maceuti cal, conbj nati on according.to the claim1, Lch {t.he cytostatic
drug is a c’?}@"r‘ﬁ'ﬁﬁ\ai %ﬁm@éﬁ'%’@ '?tlf‘sp{‘]%?ﬁ"ngf‘d?&’f&‘!ﬂ'@;,#m%wnﬁ?'cal oid from
Vi ncaq010 44) piditaiataGEeH! | sombiRaNEH BaédraingafC tedicREm! 8, WhthC isabipfatin vdtidch i s

cisplatin and carboplatin. 5) Pharmaceutical conbination according to the
claim 3, whiebeplatinytostatic drug is paclitaxel and docetaxel. 6)

Phar maceutg peTolyuafar-vy , ' | WG . tic
drug is %Ol\alﬂ‘ancrl swtﬁ&‘ 'gﬁﬁ\bﬁ@fx?g??r&?@go*}ﬁ%giraﬁha?ég\ﬁlﬂhﬁgglm%rggka
accor di ng t gpadiitaxel andwdgetaxglch t he cytostatic drug is 5-Fluouracil. 8)

arag s SR BTERHICE soRRaEh At b e Sl T it byl I ©
cl ai m%, whigheridiia apdivastladtinc drug i s  cycl ophosphani de.
7) Pharmaceutical combination according to the claim 1, which the cytostatic drug is
5-Fluouracil.
8) Pharmaceutical combination according to the claim 1, which the cytostatic drug is
doxorubicin.

20 9) Pharmaceutical combination according to the claim 1, which the cytostatic drug is
cyclophosphamide.

10) Pharmaceutical combination according to the claim 1, which the cytostatic drug
is Mitomicin C. _
11)Pharmaceutical combination according to the claim 1, which the cytostatic drug is

25 Veicade (vortezomib) . _

12)Pharmaceutical combination according to the claim 1, which the cytostatic drug is
Iressa.. |

13) Phamaceutical combination according to the claim 1, which the cytostatic drug
is Imatinib.

30 14) Use of the pharmaceutical combinations according to claims 1-11 to bypass the
chemoresistance of solid and hematopietic tumors to cytostatic drugs
pharmaceutically acceptable and where the ingredients of the pharmaceutical
combination are administered by simultaneous, separated o sequentially.



10) Pharmaceutical conbination according to the claim1, which the
cytostatic drug is Mtomcin C 11) Pharmaceutical conbination according to
the claim1, which the cytostatic drugqys 25 Velcade (vortezom b) . 12)
Phar maceuti cal conbi nation according to the claim1, which the cytostatic
drug is Iressa. 13) Pharnmaceutical conbination according to the claiml,
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phar maceutlvcHse c ofiban K2 nphesphorylation tiohibitai nalodg 1 vithher ecytbstati2drug

phosphoryl ation inhibitor is essed in _a DNA vector. .17) Use of a CK2
Phosphory1 atgmArRtSaRE pecepsRiE i Bpare.§ it 10F Gplter RmRRE eut i cally
accept abl 4gf gs@r epagne GKIepheéghonfiaior anRbitoi I slohgeMith 1B) cytestatid arughk2
phosphoryl ation inhibitor along wth a cytostatic drug - pharnmaceutically
accept abl e thhapnagritically aeerripble tooprepateapiMedicRENSF dering empPsIsiARdr s t o
Cytosigti c qiMas to'tosthtic drugs.
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