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Pacl i taxel 17 nM
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 hallmark 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
combinaftion is much {ower 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
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as it permits to treat the chemoresistance which is frequently observed in solid
tumors and in those ones from hematopoietic origin.

Description .of figures:

Figure 1: Potentiation of the antitumor effect by the pharmaceutical
combination in a cancer animal model: (A) represents the synergism between
cisplatin + P15, (B) represents the synergism between cyclophosphamide + P15, (C)
represents the synergism in vivo of mytomicin C + P15,

Figure 2: Effect of tumor’'s chemosensibilization by the P15 peptide in vivo: (A)
represents the bypassing of chemoresistance toward cisplatin, (B) represents the
bypassing of chemoresistance toward paclitaxe! and (C) represents the bypassing of
chemoresistance toward doxorubicin.

Detailed exposition of the examples

General Procedures:

Cell cultures: The H-125 cell line was arisen from a human Non-Small Cell Lung
Carcinoma (NSCLC) and the SW948 cell line was arisen from a human colon
carcinoma. Both cell lines were maintained in RPMI 1640 (Gibco) culture medium
supplemented with 10% Fetal Calf Serum and y gentamicin (50 pug/mil). Incubation of
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” sofiware.

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
cells 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 invenfion. To evaluate the
anfitumor effect of the pharmaceutical combination, the tumor mass volume was
measured and the respective volume was calculated using the formule: V = widght® x

lenght/2.
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drugs preferred in this_invention. rt hernore, o
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 1C50 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 demonstraté the potentiation of the antitumor effect of
the pharmaceutical combination containing the P15 peptide and the cylostatic drugs
preferred in this invention as ingredients.



15 we eval uated the effect of P15 pre-treatnent on SW48 cells which
are intrinsically resistant to the effect of the cytostatic drugs.
Results denonstrated that the P15 peptide ingredient al so converts to
the intrinsic drug-refractory, tunmor ceFls into sensitive cells to
the cytostatic drugs preferred in this invention. (Table 3). Qur data
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Cyclophosphamide | 2400 nM 1004 nM 85 nM
Mitomicin C 99anM 93 nM 9 nM
" Imatinib 600 nM 200 nM 58 nM
Velcade 2000 M 1200 nM 700 nM
Iressa 689 nM 174 nM ' 47 nM

Example 2: Potentiation of the anfitumor 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 BalB¢ nude mice. After tumor debut, the ingredients of
the pharmaceutical combination were administered as follow: The P15 peptide in
saline solufion was administered infraperitoneal 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 aiso solved in saline solution. 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 fo the Placebo
group. Thus, we further demonstrate the synergistic interaction beiween the



Cycl ophospham de 2400 nM 100 nMMtomcin C 994 nM 20 nM I matinib 600
nM 10 nM Vel cade 2000 nM 370 nM Iressa 689 nM 63 nM Table 3. In
vitro chenosensibilization of the pharnaceutical conbination by 5
sequential adm nistration of the ingre Pents on intrinsic
drug-refractory tunor cells Variants Cytostatic drug al one Cytostatic

2688 LF%/ISA iPedieMa Moty s phaimdtedticat Whbids Gn FarVbERENUGX Fleciical
cancer model.
Example 3: Effect of P15 peptide in bypassing the in vifro chemoresistance.
In this assay we evaluated the effect of the pharmaceutical combination in bypassing
5 fthe chemoresistance phenomenon when ingredients are sequentially administered.
For this purpose, H-125 cells were seeded at 2000 cellsiwell in 96-well plates and
after 24 hours 20 uM of the P15 peptide was added. After 16 hours of incubation with '
the P15 peptide ingredient, cell monolayers were washed twice with saline solution.
Finally, the cytostatic drugs preferred in this invention were added at concentration
10  ranging from 1 to 2000 nM and the incubation was prolonged during 72 hours. At the
end, cell viability and the IC50 values for each cytostatic drug were determined as
previously described in this invention. Results displayed in Table 2 demonstrate that
pre-treatment of tumor cells with the P15 peptide ingredient increases the sensitivity
of these cells to each of the cytostatic drugs preferred in this invention. Furthermore,
15 we evaluated the effect of P15 pre-treaiment on SW9348 cells which are intrinsically
resistant to the effect of the cytostatic drugs. Results demonstrated that the P15
peptide ingredient also converts to the intrinsic drug-refractory. tumor cells into
sensitive cells to the cytostatic drugs preferred in this invention. (Table 3).
Our data demonstrate that the sequential ac!ministraﬁon 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.
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4. 87 ~
3-Fluouracit 1200 nM 105 nM
Vincristin 856 nM 83 nM
Doxorubicin 423 nM 72 nM
- Cyclophosphamide 2400 nM 7 100 nM
Mitomicin C 994nM | 20 nM
Imatinib 600nM 10 nM
Velcade 2000 nM . 370 nM
Iressa 689 nM 63 nM

Table 3. In vitro chemosensibilization of the pharmaceutical combination by
5 sequential administration of the ingredients on intrinsic drug-refractory tumor

cells
Variants Cytostatic drug alone |  Cytostatic drug +
- P15 pre-treatment
Cispfatin > 1000 pM 120 pM
Paclitaxel - > 1000 pM 97 pM
Doxorubicin 2 1000 pM 320 ]J.M

The effect of the P15 peptide ingredient on the chemosensibilization is further
verified by the drug-regulated protein profile chserved on the tumor cells used in this
invention, For this purpose, nuclear protein extracts coming from H-125 celis 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.

15
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Proteasome activator complex . 3.35
Ubiquitin activated E1 enzyme 2.49
B Glucose-6-phosphate isomerase 8.53
Gliceraldehyde 6-phosphate deshydmgenasé 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-2 256
Tubulin beta-3 3.15
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Example 4: In vivo chemosensibilization produced by the P15 peptide
ingredient. .

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
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 pharmaceutical combination in this invention is
able to bypass the commonly observed intrinsic tumor resistance when the

ingredients are sequentially administered.



15 ingredients are sequentially adm nistered. 13 dains

1)Kit-of -parts conprising pharmaceuticals for sinultaneous, separated
or sequential adm nistration, which conthins a CK2 phosphoryl ation

i nhibitor along with a pharnaceuti cal | f\.(l acceptabl e cytostatic drug

m xed with a pharnmaceutical |y accept abF&aWEhi cl e, wherein said CK2
phosphorylation 5 inhibitor conprises the P15 peptide (CWSPRHLGIC),

and wherein the_cytpstatic drug is.a chem cal conpound selected fro
the group tbnsi 5&%?@%&5W&%Hrhgflgt%%}l&ce‘%&%]ls&gﬁ§11¥1PgtﬁP9P‘ﬁ%§,eparateg]°r
5- Fl uour acj r.ubi Gj: | oRl ' ol o b,
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the plati naﬁo\%ﬁ%ﬁh@bl@éhﬁa@éuﬂ@ﬂﬁﬂc@pwble cPoskafic drupatikedaseRr4li ng
to claim1l, erein the taxol is paclitaxel or docetaxel. 4)

Ki t - of - par plsaraedioadlyt acceptahie Yehivhe rvehercimeatl L& 2ophosphomyNitia i s
ol ai e B1. AnDReer FHEDEESs BRp R pe oM L By LBl eP R e
Vector.  .utostatic drug is a chemical compound selected from the group consisting of
platins, taxols, alkaloids from Vinca, 5-Fluouracil, doxorubicin,
cyclophosphamide, Mitomicin C, vortezomib, gefitinib, and Imatinib.
2, Kit-of-parts according to claim 1, wherein the platin is carboplatin or
10 cisplatin.
3) Kit-of-parts according to claim 1, wherein the taxol is paclitaxel or
docetaxel.
4) Kit-of-parts according to claim 1, wherein the alkaloid from Vinca is
vincristin or vinblatin.
15 5) Kit-of-parts according to any one of claims 1-4 where the P15 peptide
(CWMSPRHLGTC) is expressed in a DNA vector.



