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Furthermore, in the second to fifth embodiment, multiplication coefficients associated to
a mutation Z, z; and Z3 are 1 when no mutation exists and, depending on the functional impact
of the mutation, can be comprised between 10 and 1,000.

One aspect of the invention relates to a method for predicting the relative efficacy of a

plurality of drugs for treating a cancer in a patient comprising: - characterizing molecular

anomalies of a tumour sample from the patient in comparison 1o a normal sample from the same

patient, thereby determining the deresulated eenes in the tumour: - providing a database

comprising the target eenes for each drug of the plurality of drues: - determining a score for each

drue of the plurality of drues essentially based on the percentage of deregulated genes amone the

target genes for each drug in the tumour sample from the patient, thereby a higher score is

predictive of a higher relative efficacy of the drug for treating the tumour in the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 : Thoracic scanner in October 2005 of the patient of Example 1.

Figure 2 : Thoracic scanner in November 2008 of the patient of Example 1.

Figure 3 : Thoracic scanner in April 2009 of the patient of Example 1.

Figure 4 : Thoracic scanner in July 2009 of the patient of Example 1.

Figure 5 : Thoracic scanners in January and March 2010 of the patient of Example 3.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a new concept for selecting the most appropriate therapy
at the individual level. The drug selection is based on the biologic characteristics of the tumor of
the individual to be treated in comparison to a normal sample from the same individual. Based
on a score essentially based on the percentage of deregulated target genes or microRNAs for
each drug, the relative efficacy of the drugs can be predicted for the individual in order to treat
the specific tumour.

General Concept

It is at the level of the optimal therapeutic strategy choice that applies the object of the
present invention. For selecting the most appropriate therapeutic strategy, the method of the
present invention is taking into account of, on one hand, the biological data of the tumor to be
treated as a whole and, on the other hand, a plurality of drugs, preferably all existing drugs
(either registered or in development). A score is determined for each drug based on the biological

characteristics of the specific tumour to be treated for a given subject. This score makes it
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possible to order the various drugs in decreasing order for their potential efficacy. The physician
can use these scores to select the optimal drug or combination of drugs for the given subject.
This approach, allowing the association of each drug with a score depending on the biological
characteristics of the tumour, constitutes the basis of this invention. Therefore, this invention is
likely to meet the present needs for personalized medicine.

The method can be used both for registered drugs and for developed drugs (e.g.,

temporary authorization of use or clinical trials).
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WHAT IS CLAIMED -

1~ A method for predicting the relative efficacy of a plurality of drygs for treating a
cancer in a patient comprising: |

- characterizing molecular anomalies of a tumour sample/from the patient in
comparison to a normal sample from the same patient, thereby deférmining the deregulated
genes in the tumour;

- providing a database comprising the target genes fof each drug of the plurality of
drugs,; '

- determining a score for each drug of the plurality of dmgs essentially based on the
percentage of deregulated genes among the target ggtes for each drug in the tumour sample
from the patient, thereby a higher score is predictjfe of a higher relative efficacy of the drug

for treating the tumour in the patient.

2- The method according to claipi 1, wherein the step of characterizing molecular
anomalies of a tumour sample comprisgs determining the genes differentially expressed in the
tumour in comparison to the normaj/sample, and/or determining the gain or loss of gene copy

number and/or detecting the presghce of a mutation in a gene.

3- The method acgérding to claim 2, wherein the step of characterizing molecular
anomalies of a tumour sdmple comprises determining a fold change (F) for the differentially
expressed genes and/Or for the gain or loss of gene copy number and, optionally, further

determining the inyénsity of the gene transcription (Int) for the differentially expressed genes.

4- Thé method according to anyone of claims 1-3, wherein the target genes for each
drug are gfassified in the database into the major target genes (MC), the minor target genes
(Mc) apfd the resistance genes (CR). '

5- The method according to anyone of claims 1-4, wherein the score (W) for a given

drug is determined by the following algorithm:
( Z“C Fc>2)

n.F

2.
A

W=Pz
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wherein
W is the score for the given drug ;

P is the percentage of target genes for the given drug which are deregulated in the
tumnour of the patient;

z 18 an optional multiplication coefficient associated to the presence of a myfation in a
target gene of the given drug ;

Y is sum ;

Fc>2 is the fold change of each deregulated target gene for the gifen drug with a Fold
Change higher than 2;

nCres; tefers to the number of target genes for the gived drug with a Fold Change

. higher than 2.

6- The method according to claim 5, wherein ¥¢>2 1s the Fold Change of each over-
expressed target gene for the given drug with a Fold Change higher than 2 and nCres» is either
the number of target genes for the given dryg with a Fold Change higher than 2; or the

number of over-expressed target genes for thé given drug with a Fold Change higher than 2.

7~ The method according to phyone of claims 1-4, wherein the score (W) for & given

drug is determined by the followidg algorithm:

( Zew Fow) ( Zem Fom) ( Tcr Fer)
We=P| ———— Q24+ ——— Qpp- —— 3%
n,CM n,Cm nyCR
wherein

W is the/score for the given drug;

P ig/the percentage of target genes for the given drug which are deregulated i the
tumour 6T the patient;

¥ is sum ;

CM refers to major target genes for the given drug;
Cm refers to minor target genes for the given drug;
CR refers to resistance genes for the given drug;

n1CM, n,Cm and n:CR are respectively the number of deregulated target genes with a

defined threshold for mnjnf target g@mwm oot
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Fem, Fom and Fep are the Fold change of each gene higher than the defined thresho
for major target genes, minor target genes and resistance genes, respectively,
qi, G2 and g3 are optional multiplication coefficients for major target geng§
target genes and resistance genes, respectively;
5 z1, 7y and z3 are optional multiplication coefficients associated to thé presence of a

- mutation in a major target gene, & minor target gene and a resistance gene, fespectively.

&- The method according to anyone of claims 1-4, wherein/the score (W) for a given

drug is determined by the following algorithm:

PCM( ECM FCM) PCm( Z‘Cm FCm ) PCR( ZCR FCR)
W= Qg 2Z4 * Q2 25 - ’ s Z3
10 n,CM n,Cm n;CR
wherein the meaning of W, L, CM, Cm, @R, Fem, Fom, Fer, 1, -Gz, 93, 21, 27 and z; are
as defined above and Pow, Pem and Pog are the percentage of genes for the given drug which
are deregulated in the tumour of the indivi@ual for major target genes, minor target genes and
resistance genes, respectively
15
9~ The method accordipg to anyone of claims 1-4, wherein the score (W) for a given
drug is determined by one gf'the following algorithms:
( Zew FoyXintoy) ( Zgm Fom X Inte ) ( Zer FopX Intep)
W = G124 * Up 22 - U3 2
L "CM n,Cm n,CR )
or
Peylcu Fow X Intgy) PemEem Fom X Intgr) Per(Zer For X Integ)
W= Qq2zg Q2 %z - Us Z3
20 n,CM n,Cm nyCR

wherein the meaning of W, X, CM, Cm, CR, Fom, Fom, Fer, G, Q2. 43, 21, 22 and z3, and
if present Pow, Pem and Peg, are as defined above and Intow, Inten and Inter are the intensity

for major target genes, minor target genes and resistance genes, respectively.

10- The method according to anyone of claims 1-4, wherein the score (W) for a given

drug is determined by one-of the-following-algorithms:




( Zom Fem) ( ZerFer)
W=P| ——————q, 2 - Os Zg
n,CM n;CR
Peml Zem Feu) Per( Zeg For )
W= ' Q124 - Uz Z3
n,CM n;CR
or
( Zem FouX Intow) ( Zer For X INfER)
W=p Q4 Z4 - (s Z3
n,CM n,C
5 or
Pewm (Zom FomX Infey) - PR (Ecr Fop X Integ)
W = qq 24 - s Za

n,CM nsCR

wherein the meaning of W, Z, CM, CR, Fewm, Fer, Qi, Gz, 21 and z3, and if present Pey,

Peg, Intea, and Integ are as defined above,

10 11- The method according to dnyone of claims 7-10, wherein Foy, Fon and For are the
Fold Change of each over-expresded target gene for the given drug with the defined threshold
and n;CM, 1oCm and n3CR ar'e either the number of target genes for the given drug with the

defined threshold, or the dumber of over-expressed target genes for the given drug with the
defined threshold.
15

13- The method according to anyone of claims 7-12, wherein multiplication
20 efficients for the target genes can be comprised between 10 and 1,000 for major target

genes (q1), 0.1 and 10 for minor target genes (qz) and 10 to 1,000 for resistance genes (q3).

14- The method according to anyone of claims 7-13, wherein multiplication

coefficients associated to a mutation z;, zz and zs are 1 when no mutation exists and,

depending on-the functionalimpact-of the-mutation; can-be-comprised-between-10-and-1066——
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CLAIMS

1. A method for predicting the relative efficacy of a plurality of drugs for treating a
cancer in a patient comprising:
- characterizing molecular anomalies of a tumour sample from the patient in
comparison to a normal sample from the same patient, thereby determining
the deregulated genes in the tumour;
- providing a database comprising the target genes for each drug of the
plurality of drugs;
- determining a score for each drug of the plurality of drugs essentially based
on the percentage of deregulated genes among the target genes for each drug
in the tumour sample from the patient, thereby a higher score is predictive of a

higher relative efficacy of the drug for treating the tumour in the patient.

2. The method according to claim 1, wherein the step of characterizing
molecular anomalies of a tumour sample comprises determining the genes
differentially expressed in the tumour in comparison to the normal sample, and/or
determining the gain or loss of gene copy number and/or detecting the presence of a

mutation in a gene.

3. The method according to claim 2, wherein the step of characterizing
molecular anomalies of a tumour sample comprises determining a fold change (F) for
the differentially expressed genes and/or for the gain or loss of gene copy number
and, optionally, further determining the intensity of the gene transcription (Int) for the

differentially expressed genes.
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4. The method according to any one of claims 1-3, wherein the target genes for
each drug are classified in the database into the major target genes (MC), the minor

target genes (Mc) and the resistance genes (CR).

5- The method according to anyone of claims 1-4, wherein the score (W) for a given

drug is determined by the following algorithm:

( ZC Fc>2)
W=Pz

nCFc>2

wherein

W is the score for the given drug;

P is the percentage of target genes for the given drug which are dereguiated in the
tumour of the patient;

z is an optional multiplication coefficient associated to the presence of a mutation in a
target gene of the given drug ;

Z is sum;

Fe2 is the fold change of each deregulated target gene for the given drug with a Fold
Change higher than 2;

ncFe2 refers to the number of target genes for the given drug with a Fold Change

higher than 2.

6. The method according to claim 5, wherein F¢., is the Fold Change of each
over-expressed target gene for the given drug with a Fold Change higher than 2 and
ncFcs2 is either the number of target genes for the given drug with a Fold Change
higher than 2, or the number of over-expressed target genes for the given drug with a

Fold Change higher than 2.
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7. The method according to any one of claims 1-4, wherein the score (W) for a
given drug is determined by the following algorithm:
( Lew FCM ) ( Lom F(:m ) ( LR FCR )

W=Pp Qqz4 + Q2 2 - Q3 Z3
n,CM n,Cm n;CR

wherein

W is the score for the given drug;

P is the percentage of target genes for the given drug which are deregulated in the
tumour of the patient;

Z is sum;

CM refers to major target genes for the given drug;

Cm refers to minor target genes for the given drug;

CR refers to resistance genes for the given drug;

n1CM, n,Cm and n3CR are respectively the number of deregulated target genes with
a defined threshold for major target genes, minor target genes and resistance genes;
FCM, Fecm and FCR are the Fold change of each gene higher than the defined
threshold for major target genes, minor target genes and resistance genes,
respectively;

g1, 92 and g3 are optional multiplication coefficients for major target genes, minor
target genes and resistance genes, respectively;

z1, Zo and z; are optional multiplication coefficients associated to the presence of a
mutation in a major target gene, a minor target gene and a resistance gene,

respectively.

8. The method according to any one of claims 1-4, wherein the score (W) for a

given drug is determined by the following algorithm:
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PCM( Z:‘CM l::CM) F)Cm( ZCm FCm ) F)CR( ZCR F:CR)

W = Qq 24 qp Z5 - ds Z3
n,CM n,Cm nyCR

wherein the meaning of W, X, CM, Cm, CR, Fcm, Fem, Fcr, g4, Q2, 93, 21, Z2 and z3
are as defined above and Pgy, Pem and Pcr are the percentage of genes for the
given drug which are deregulated in the tumour of the individual for major target

genes, minor target genes and resistance genes, respectively.

9. The method according to any one of claims 1-4, wherein the score (W) for a

given drug is determined by one of the following algorithms:

( Zow FemX Intey) ( Zgm Fom X Intey) ( Zer Fer X Inter)
W=P gizq * Q2 Zy - Qs Z3
n,CM n,Cm n,CR
or
PewZem Fom X Intey) Pem®em Fem X Inter) Per(Ter For X Inter)
W= gzt O Z, - Us Z3
n,CM n,Cm nsCR

wherein the meaning of W, £, CM, Cm, CR, Fcm, Fems Fer, a1, Q2. 03, 21, Zz2 and zs,
and if present Pcy, Pem and Pcr, are as defined above and Intgy, Intem and Intcr are

the intensity for major target genes, minor target genes and resistance genes,

respectively.

10.  The method according to any one of claims 1-4, wherein the score (W) for a

given drug is determined by one of the following algorithms:
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( Zom Fem) ( Zr Fer)
W=Pp Qi1 Zq- Qs Z3
n,CM n,CR
Peml Zem Fem) Per( Zer Fer)
W= A1 - ds Z3
n,CM nsCR
or
( Xom FomX Intoy) ( Xor Fer X Integ)
W=Pp Q124 - 0z Z3
n,CM nyCR
or
Pew (Zom FomX Intgy) Per (Ecr Fer X Integ)
W = 144 - ds Z3
n,CM n,CR

wherein the meaning of W, X, CM, CR, Fcwm, Fcr, Q1, O3, Z1 and zs, and if present Pgw,

Per, Intcw, and Intcr are as defined above.

11.  The method according to any one of claims 7-10, wherein Fcu, Fem and For
are the Fold Change of each over-expressed target gene for the given drug with the
defined threshold and n{CM, n,Cm and n3CR are either the number of target genes
for the given drug with the defined threshold, or the number of over-expressed target

genes for the given drug with the defined threshold.

12.  The method according to claim 11, wherein the defined threshold is a Fold

change of at least 2 or higher than 2.

13. The method according to any one of claims 7-12, wherein multiplication

coefficients for the target genes can be comprised between 10 and 1,000 for major
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target genes (q4), 0.1 and 10 for minor target genes (q2) and 10 to 1,000 for

resistance genes (qs).

14. The method according to any one of claims 7-13, wherein multiplication
coefficients associated to a mutation z4, z; and z3 are 1 when no mutation exists and,
depending'on the functional impact of the mutation, can be comprised between 10

and 1,000.



