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Abstract: Epithelial ovarian cancer is a malignancy with high rate of death due to an advanced disease at diagnosis
and frequent relapse after chemotherapy. Nowadays, there is a lack of knowledge for clear risk factors and predictive
and/or prognostic genetic markers although genomic alterations such as mutations in p53, PTEN, BRCA1/BRCA2,
HER2, KRAS and PI3K genes have been associated to this pathology. A genomic variant in the 3’ untraslated region
of cancer related gene KRAS, is able to disrupt the let-7 miRNA binding site. The SNP, commonly named KRAS-LCS6,
determines the substitution of the more abundant T-allele to a G-allele which was observed to increase the KRAS
expression and in turn to activate the downstream pathway at higher levels if compared to the T-allele. In this study
we assessed the role of the KRAS-LCS6 polymorphism (rs61764370) in 97 early (stages | and Il) and 232 advanced
(stages Ill and IV) ovarian cancer patients in order to associate this SNP to any physiopathological characteristic of
the patients cohort, including progression free survival and overall survival, with a follow up data longer than ten
years. Our data indicate that KRAS-LCS6 polymorphism is not relevant in ovarian cancer, in fact, in our cohort of pa-

tients, is not associated to any outcome or physiopathological characteristic.
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Introduction

Epithelial ovarian cancer (EOC) is one of the
deadliest cancer worldwide, with poor survival
rates as the majority of cases are diagnosed in
late stages. Worldwide more than 200,000 new
cases of ovarian cancer were diagnosed every
year and more than 100,000 cases are lethal.
More than 80% of patients at the time of diag-
nosis present late stage malignancies with a
survival rate less than 30% at 5 years [1, 2]. It is
well known that there are some risk factors for
ovarian cancer including age over 55, familiar
history of breast or ovarian cancer and hormone
replacement therapy but it is also known that
EOC is a heterogeneous disease showing many
different genomic alterations such as mutations
in p53, PTEN, BRCA1/BRCA2, HER2, KRAS and
PI3K genes [3].

RAS family members are important proteins
able to regulate cell growth, survival and differ-
entiation by activation of downstream effectors.

Three distinct genes encode for the three differ-
ent proteins H-, K-, and NRAS but KRAS is the
most frequently mutated in human cancer [4].
Genetic analysis of ovarian cancers demon-
strated that low grade malignancies (typically
stage | and Il) harbor KRAS gene mutations,
whereas late stages (Ill and IV) rarely display
mutations in this gene [5-8]. Gene amplification
is another mechanism able to deregulate KRAS
in ovarian cancer, in fact, about 11% of ovarian
tumors present KRAS amplification [9].

In addition to gene mutation and amplification,
KRAS activity can be altered by the short RNA
molecule (MiRNA) let-7 [10]. It has been shown
that let-7 binds to its specific site in the 3-UTR
of KRAS mRNA and induces KRAS down regula-
tion [10]. A single-nucleotide polymorphism
(SNP) in the KRAS let-7 complementary site
(KRAS-LCS6) has been identified and demon-
strated to affect KRAS expression. The KRAS-
LCS6 (rs61764370) SNP determines the
change of the ancestral T-allele to a G-allele
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which was observed to increase the KRAS ex-
pression and in turn to activate the downstream
pathway compared to the ancestral allele [11].
The KRAS-LCS6 variant is relatively uncommon,
in fact, is almost absent in Native Americans
and in East Asians, is very rare in Africans and
has a minor allele frequency of about 7% in the
European populations [11].

The moderate smoker population harboring the
G-allele has been shown to have an increased
lung cancer risk [11] but not a reduced survival
[12]. The KRAS-LCS6 was also associated to
higher cancer risk for triple-negative breast can-
cer [13] and reduced survival in oral cancer
patients [14]. On the contrary, the KRAS-LCS6
SNP was associated to a better outcome in
early stage colorectal cancer, but this feature
was lost in advanced stages of this disease
[15]. Wild-type KRAS patients with metastatic
colorectal cancer also seem to better respond
to cetuximab monotherapy if the infrequent vari-
ant is present [16]. The question for ovarian
cancer is still uncertain given that published
papers result in opposite conclusions [17, 18].

In this paper, we assess the role of the KRAS-
LCS6 polymorphism as a biomarker of outcome
and response to platinum-based chemotherapy
in EOC.

Materials and methods
Patients and samples collection

Biopsies and blood specimens were collected at
the Clinic of Obstetrics and Gynecology, San
Gerardo Hospital (Monza, ltaly). Fresh tumors
tissues were minced and kept frozen with blood
samples at -80°C. The collection and use of the
samples was approved by the local scientific
ethical committee and patients gave their writ-
ten informed consent.

Genotyping

DNA from blood was extracted using Maxwell 16
DNA Purification Kit (Promega, Milan, Italy). The
rs61764370 SNP was genotyped using TagMan
SNP Genotyping assay (Applied Biosystems,
Monza, Milan), based on Real Time PCR tech-
nique (ABI 7900, Applied Biosystems). The PCR
was carried out in 384-wells plate with a reac-
tion volume of 5 pL containing genomic DNA
(10 ng), 2x TagMan Genotyping Master Mix
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(Applied Biosystems), 40x MGB probes and
primers. Primers and probe sequences (MGB
probes specifically designed for Allelic Discrimi-
nation) are property of Applied Biosystems.
Thermal cycle conditions were 95°C for 10 min-
utes and 40 cycles of 95°C for 15 seconds and
60°C for 1 minute. Completed PCR plates were
analyzed using the Allelic Discrimination Se-
quence Detection Software (Applied Biosys-
tems).

Copy number variation

DNA from tumors was extracted using Maxwell
16 DNA Purification Kit (Promega, Milan, Italy).
The KRAS gene copy number was assessed
using TagMan Copy Number assay (Applied Bio-
systems, Monza, Milan), based on Real Time
PCR technique (ABI 7900, Applied Biosystems).
TERT copy number was used as reference gene.
The PCR was carried out in 384-wells plate with
a reaction volume of 10 pL containing genomic
DNA (10 ng), 2x TagMan Genotyping Master Mix
(Applied Biosystems), 40x MGB probes and
primers. Primers and probe sequences (MGB
probes specifically designed for copy number
analysis) are property of Applied Biosystems.
Thermal cycle conditions were 95°C for 10 min-
utes and 40 cycles of 95°C for 15 seconds and
60°C for 1 minute. Completed PCR plates were
analyzed using the Copy Caller 2.0 Software
(Applied Biosystems).

Mutational status of KRAS

The KRAS mutational status in exon 2 was de-
termined in tumor specimens. Genomic DNA,
obtained as previously described, was PCR am-
plified with the following primers: Fw 5'-
CTTAAGCGTCGATGGAGGAG and Rw: b5'’-
AGAATGGTCCTGCACCAGTAA. Amplification was
performed in a thermocycler (TC-510, Techna)
with 35 cycles at 95°C for 1’; 60°C for 307
72°C for 1’ Sequencing was performed by
Primm (Milan, Italy).

Statistical methods

A consecutive cohort of patients with ovarian
cancer for which biological material was avail-
able was identified and retrospectively enrolled
in this monocentric study. Baseline covariate
distributions were summarized using descriptive
statistics (median and range for continuous
variables; absolute and percentage frequencies
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for categorical variables); nonparametric tests
(Wilcoxon-Mann-Whitney test for continuous
covariates and Fisher's exact test for categori-
cal covariates) were used to detect statistical
association. Progression Free Survival (PFS) was
defined as the time from the date of diagnosis
up to the date of first progression or death from
any cause, whichever came first. Subjects who
have not progressed or died while on study were
censored at the last disease assessment date.
Overall survival (OS) was defined as the time
from the date of diagnosis up to the date of
death from any cause. Subjects who have not
died while on study were censored at the last
follow-up. Survival curves were estimated with
the Kaplan-Meier method. Cox proportional haz-
ards models were used for univariate and multi-
variate analysis to estimate and test demo-
graphic characteristics, clinical features, and
biological parameters for their associations with
PFS and OS. Results were expressed as Hazard
Ratios (HRs) and their 95% confidence intervals
(95%Cls). Statistical analyses were carried out
using SAS version 9.1 (SAS Institute, Cary, NC).

Results
Clinical and histopathological characteristics

From September 1979 to December 2004 356
patients with ovarian cancer were identified. 27
(7.6%) patients with borderline grading were not
considered for the study; out of the remaining
patients 82 (24.9%) had FIGO stage |, 15 (4.6%)
had FIGO stage Il, 206 (62.6%) patients had
FIGO stage lll and 26 (7.9%) had FIGO stage IV
disease.

After an initial comparison between stage | and
Il no statistical differences were highlighted be-
tween these stages (early stage) (Table 1). The
comparison between stage lll and IV (late stage)
suggested a difference between these stages
when compared for histotype (Table 1). Overall,
the estimate risk of the two populations de-
tected considering progression free survival
(PFS, Table 5) and overall survival (0S, Table 6)
as endpoints was not statistically different;
therefore we decided to group these two catego-
ries of patients.

For the stage I/Il population the median age at
diagnosis was 52.1 years (range: 16.5 - 81.8
years); 82 (84.5%) patients had FIGO stage |;
the predominant histology was serous subtype
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Table 1. Comparison within stages according
to clinical and histopathological characteris-
tics

Early stage Late

(p-value) stage
(p-value)

Age at diagnosis 0.221 0.844
Grading 0.128 0.565
Histotype 0.247 0.005
Residual tumor - 0.827
Adjuvant therapy 0.571 -
KRAS status 1.000 -
KRAS gene copy number 0.775 0.157
KRAS-LCS6 SNP 1.000 0.421

(35 patients, 36.1%) and poorly differentiated
grade (43 patients, 44.3%). 64 patients (66.0%)
received an adjuvant cisplatin-based therapy.
For these stages mutation in KRAS gene was
found in 15 (15.5%) patients, while 22 patients
(22.7%) presented KRAS gene copy number
variation. After a median follow-up of 10.0 years
67 (69.1%) patients were alive, 62 (92.5%) of
them were progression-free. Age at diagnosis
was the only baseline covariate statistically as-
sociated to PFS (HR=1.04, 95%Cl: 1.00-1.07; p-
value=0.024); age at diagnosis (HR=1.04, 95%
Cl: 1.01-1.08; p-value=0.019), cancer grading
(HRG3vsa1)=4.39, 95%Cl: 1.01-19.10; p-
value=0.049) were baseline covariates statisti-
cally associated to OS.

For the stage lll/IV population the median age
at diagnosis was 54.7 years (range: 13.2 - 79.1
years; 206 (88.8%) patients had FIGO stage Il
disease; residual tumor size was more than 2
cm in 151 (65.1%) patients; the predominant
histology was serous subtype (n.of patients:
180, 77.6%) and poorly differentiated grade
(n.of patients: 154, 66.4%). All patients re-
ceived platinum based therapy. Sixty-one
(26.4%) patients presented KRAS gene copy
variation while the mutational status of KRAS
was not evaluated for this group of patients
given the literature data demonstrating a very
low rate of mutation for this gene. After a me-
dian follow-up of 11.3 years, 56 (24.1%) pa-
tients were alive, 42 (75.0%) of them were pro-
gression-free. Age at diagnosis (HR=1.02, 95%
Cl: 1.01-1.03; p-value<0.001), residual tumor
size (HR=1.83, 95%Cl: 1.33-2.51; p-
value=<0.001) and grading (HR2wsc1=2.14,
95%Cl: 1.05-4.34; p-value=0.035 / HR(@eawsa1)
=2.13, 95%Cl: 1.08-4.20; p-value=0.029) were
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Table 2. Clinical and histopatological characteristics

Early stage Late stage
N % N %
Patients 97 232
Age at diagnosis Median 52.1 54.7
Range 16.5-81.8 13.2-79.1
Stage I 82 84.5 206 88.8
I 15 15.5 26 11.2
Grading Gl 19 19.6 15 6.5
G2 35 36.1 63 27.1
G3 43 44.3 154 66.4
Histotype Serous 35 36.1 180 77.6
Endometroid 24 24.7 21 9.0
Clear cell 19 19.6 13 5.6
Mucinous 12 12.4 9 3.9
Undifferentiated 2 2.1 6 2.6
Other 5 5.1 3 1.3
Residual tumor <2cm Absent 81 34.9
>2cm 151 65.1
Adjuvant therapy Platinum- based 64 66.0 232 100.0
No therapy 33 34.0
KRAS status Wild-type 82 84.5 Not evaluated
Mutated 15 15.5
KRAS gene copy number Disomy 75 77.3 170 73.6
Amplification 15 15.5 45 19.5
Deletion 7 7.2 16 6.9
KRAS - LCS6 T/G-G/G 18 18.6 41 17.7
polymprphism T 79 81.4 191 82.3
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Figure 1. survival estimate plots for OS (left) and PFS (right) according to the disease stage.

the baseline covariates statistically correlated to
PFS, globally or at least comparing single risk
factor categories; the correlations detected con-
sidering OS as endpoint were age at diagnosis
(HR=1.02, 95%ClI: 1.01-1.04; p-value=<0.001),
residual tumor size (HR=2.29, 95%Cl: 1.63-
3.21; p-value=<0.001), histotype (HR
(MuciNousvsserous)=2.19,  95%Cl:  1.02-4.68; p-
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value=0.044) and grading (HRG2wsc1)=3.27,
95%Cl: 1.40-7.62; p-value=0.006 / HR(eavsa1)
=2.86, 95%Cl: 1.26-6.50; p-value=0.012).

Clinical and histopathological characteristics of
the populations are summarized in Table 2. Sur-
vival estimates are plotted in Figure 1 and risk
estimates of baseline covariates are reported in
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Table 3. Prognostic evaluation of clinical and histopatological characteristics of early stages: Progression

Free Survival

Progression Free Survival - Univariated analysis

HR Lower 95% CI Upper 95% ClI p-value
Age at diagnosis 1.04 1.00 1.07 0.024
Stage | 1
Il 1.24 0.54 2.85 0.606
Grading G1 1
G2 1.95 0.63 5.97 0.245
G3 2.63 0.89 7.77 0.081
Histotype Serous 1
Endometroid 0.46 0.17 1.26 0.132
Clear cell 1.15 0.49 2.71 0.756
Mucinous 0.59 0.17 2.04 0.404
Undifferentiated 6.88 1.46 32.37 0.015
Other 0.76 0.17 3.34 0.717
First line therapy No therapy 1
Platinum-based 0.79 0.40 1.58 0.510
KRAS status Wild-type 1
Mutated 0.85 0.33 2.19 0.736
KRAS gene copy number Disomy 1
Amplification 1.48 0.64 3.44 0.357
Deletion 1.22 0.37 4.04 0.748
KRAS-LCS6 polymor- T/G-G/G 1
phism iva) 1.08 0.45 2.60 0.865
Progression Free Survival - Multivariated analysis
HR Lower 95% CI Upper 95% ClI p-value
KRAS-LCS6 polymor- T/G-G/G 1
phism Al 1.34 0.50 3.57 0.564

Table 4. Prognostic evaluation of clinical and histopatological characteristics of early stages: Overall sur-

vival
Overall Survival - Univariated analysis
HR Lower 95% ClI Upper 95% ClI p-value
Age at diagnosis 1.04 1.01 1.08 0.019
Stage | 1
I 1.37 0.56 3.40 0.492
Grading G1 1
G2 3.35 0.74 15.11 0.116
G3 4.39 1.01 19.10 0.049
Histotype Serous 1
Endometroid 0.81 0.28 2.37 0.699
Clear cell 1.89 0.74 4.80 0.182
Mucinous 1.06 0.29 3.89 0.930
Undifferentiated 7.68 1.65 35.81 0.009
Other 0.67 0.09 5.21 0.699
First line therapy No therapy 1
Platinum-based 0.63 0.30 1.33 0.227
KRAS status Wild-type 1
Mutated 1.18 0.45 3.11 0.737
KRAS gene copy number Disomy 1
Amplification 1.41 0.57 3.49 0.455
Deletion 0.38 0.05 2.86 0.350
KRAS-LCS6 polymorphism T/G-G/G 1
T/T 2.13 0.64 7.05 0.215
Overall Survival - Multivariated analysis
HR Lower 95% ClI Upper 95% ClI p-value
KRAS-LCS6 polymorphism  T/G-G/G 1
T/T 3.11 0.72 13.43 0.129
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Table 5. Prognostic evaluation of clinical and histopatological characteristics of late stages: Progression
Free Survival

Progression Free Survival - Univariated analysis

HR Lower 95% ClI Upper 95% ClI p-value
Age at diagnosis 1.02 1.01 1.03 p <0.001
Stage 11 1
\Y 1.33 0.86 2.05 0.206
Grading Gl 1
G2 2.14 1.05 4.34 0.035
G3 2.13 1.08 4.20 0.029
Histotype Serous 1
Endometroid 1.18 0.72 1.92 0.516
Clear cell 1.21 0.66 2.24 0.535
Mucinous 1.90 0.93 3.87 0.078
Undifferentiated 1.01 0.42 247 0.977
Other 0.30 0.04 2.13 0.227
Residual tumor <2cm 1
>2cm 1.83 1.33 2.51 p <0.001
KRAS gene copy number Disomy 1
Amplification 1.11 0.78 1.59 0.556
Deletion 1.69 0.99 2.86 0.054
KRAS-LCS6 polymorphism T/G-G/G 1
/T 1.04 0.72 1.51 0.831
Progression Free Survival - Multivariated analysis
HR Lower 95% ClI Upper 95% ClI p-value
KRAS-LCS6 polymorphism T/G-G/G 1
/T 1.19 0.80 1.76 0.383

Table 6. Prognostic evaluation of clinical and histopatological characteristics of late stages: Overall Sur-
vival

Overall Survival - Univariated analysis

HR Lower 95% CI  Upper 95% ClI p-value
Age at diagnosis 1.02 1.01 1.04 p <0.001
Stage 1 1
\% 1.40 0.90 2.20 0.136
Grading G1 1
G2 3.27 1.40 7.62 0.006
G3 2.86 1.26 6.50 0.012
Histotype Serous 1
Endometroid 1.08 0.64 1.85 0.767
Clear cell 1.41 0.76 2.60 0.278
Mucinous 2.19 1.02 4.68 0.044
Undifferentiated 1.23 0.50 2.99 0.656
Other 0.34 0.05 2.44 0.283
Residual tumor <2cm 1
>2cm 2.29 1.63 3.21 p <0.001
KRAS gene copy number Disomy 1
Amplification 0.98 0.68 1.42 0.912
Deletion 1.34 0.76 2.37 0.317
KRAS-LCS6 polymorphism T/G-G/G 1
T/T 0.91 0.62 1.33 0.635
Overall Survival - Multivariated analysis
HR Lower 95% CI  Upper 95% ClI p-value
KRAS-LCS6 polymorphism T/G-G/G 1
as 0.98 0.66 1.46 0.922
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Table 7. Correlations between clinical and histopathological parameters and genotypes

Early Stages
T/G-G/G /T
N % N % p-value
Age at diagnosis Patients 18 79 0.792
Median 52.5 52.1
Range 30.8-70.8 16.5-81.8
Stage | 15 83.3 67 84.8 1.000
Il 3 16.7 12 15.2
Grading G1 3 16.7 16 20.3 1.000
G2 7 38.9 28 35.4
G3 8 44.4 35 44.3
Histotype Serous 8 44.4 27 34.2 0.801
Endometroid 6 33.3 18 22.8
Clear cell 3 16.7 16 20.3
Mucinous 1 5.6 11 13.9
Undifferentiated - - 2 2.5
Other - - 5 6.3
Adjuvant therapy  Platinum- based 12 66.7 27 65.8 1.000
No therapy 6 33.3 52 34.2
KRAS status Wild-type 14 82.4 66 84.6 0.728
Mutated 3 17.6 12 15.4
KRAS gene copy Disomy 13 72.2 62 78.5 0.720
number Amplification 4 22.2 11 13.9
Deletion 1 5.6 6 7.6
Late Stages
T/G-G/G /T
N % N % p-value
Age at diagnosis Patients 41 191 0.502
Median 57.9 54.5
Range 20.6-77.7 13.2-79.1
Stage I 35 85.4 171 89.5 0.421
v 6 14.6 20 10.5
Grading G1 4 9.8 11 5.8 0.462
G2 9 22.0 54 28.2
G3 28 68.2 126 66.0
Histotype Serous 32 78.0 148 77.5 0.624
Endometroid 2 4.9 19 9.9
Clear cell 3 7.3 10 5.2
Mucinous 3 7.3 6 3.1
Undifferentiated 1 2.4 5 2.6
Other - 3 1.6
Residual tumor <2cm 13 31.7 68 35.6 0.719
>2cm 28 68.3 123 64.4
KRAS gene copy Disomy 34 82.9 136 71.6 0.056
number Amplification 3 7.3 42 22.1
Deletion 4 9.8 12 6.3
Tables 3-6. site LCS6 was T/T (n.of patients: 79, 81.4% and

Correlation between KRAS-LCS6 polymorphism
and clinical, histopathological characteristics of
ovarian cancer patients

For both the stage I/Il and stage lll/VI popula-
tions the predominant status of the polymorphic
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191, 82.3% for early and advanced stages, re-
spectively). After the analysis of literature, we
decided to evaluate the role of KRAS-LCS6 poly-
morphism as G containing (G/G plus G/T) and T-
only (T/T) population. The G containing variants
were present in about 18% of the whole popula-
tion (18.6% in early stage and 17.7% in late
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Figure 2. Kaplan-Meier plots for PFS (left panels) and OS (right panels) in early (upper panels) and late (lower panels)

stages according to the LCS6 polymorphism

stage) and were not statistically significantly
correlated to any clinical and histopathological
characteristic such as age at diagnosis, residual
tumor size, histotype, grading and response to
therapy in both early and late stages. This SNP
was also not correlated to the other KRAS fea-
tures such as mutational status and gene ampli-
fication. Moreover, the genotype was not able to
predict any prognosis tested as PFS and OS and
plotted as Kaplan-Meier curves (Figure 2). Cor-
relation between KRAS features and clinical and
histopathological characteristics of patient are
reported in Table 7 whereas relative risk esti-
mates are reported in Tables 3-6.

Discussion

KRAS is an important factor associated with
poor prognosis and decreased response in sev-
eral human tumors. Mutation in KRAS gene, for
example, is determinant in colon cancer pa-
tients for the selection of treatment with the
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EGFR inhibitor cetuximab [19].

KRAS mutation has been found in several tu-
mors [20-22] and KRAS amplification has been
found in ovarian cancer [9, 20]. In addition, a
polymorphic site in the 3’'UTR of KRAS gene has
been detected. The base change in the polymor-
phic site alters the binding of the let-7 miRNA to
the KRAS sequence, resulting in altered expres-
sion of KRAS protein and its downstream effec-
tors [10]. The presence of the less abundant G
allele variant, is associated to an increased risk
in some human tumors including lung and
breast [11-13]. As for response to treatment,
the data are less clear and, depending on the
tumor type and the stage, the outcome seems
to be different [14, 16]. Controversial is also the
role of the polymorphism in ovarian cancer [17,
18, 23].

We here analyzed, in a relatively large cohort of
patients with a follow up data longer than ten

Am J Cancer Res 2012;2(3):298-308



KRAS-LCS6 polymorphism in ovarian cancer

Table 8. Risk in “KRAS altered” ovarian cancer population

Progression Free Survival

HR Lower 95% CI Upper 95% ClI p-value
Whole cohort 0.98 1.28 0.860
Early stages 0.92 1.84 0.809
Late stages 1.04 1.40 0.724
Overall Survival
HR Lower 95% CI Upper 95% ClI p-value
Whole cohort 0.95 1.26 0.719
Early stages 0.84 1.78 0.642
Late stages 1.05 1.42 0.768

years, the role of KRAS-LCS6 SNP in determin-
ing response of ovarian cancer patients to plati-
num based therapy. The distribution of polymor-
phism in the group of patients analyzed, is in
line with the reported values present in the lit-
erature [24], and no differences were found
between early and late stage ovarian cancer.
The presence of a G allele, which associates
with an increased expression of KRAS, does not
modify the response of patients to platinum
based therapy. We also evaluated for the first
time the presence of G allele together with
KRAS gene mutation and gene copy number
variation.

Given the importance of determining new bio-
markers able to discriminate between respond-
ers or non responders to a given therapy, our
data would suggest that KRAS gene alterations,
either mutation, gene copy number variation or
KRAS let-7 complementary site SNP variation,
do not impact on response to therapy in ovarian
cancer patients. We also assessed the risk
grouping the “KRAS altered” population
(mutated, gene amplified and G-containing
KRAS let-7 complementary site SNP) against
wild-type patients: again the HR of KRAS altered
population was very close to 1 and no statistical
difference between the two cohorts was high-
lighted (Table 8).

We have recently found that KRAS gene altera-
tion reduces the response to platinum based
first line therapy in NSCLC [25] and Garassino
M et al., submitted. We do not have a clear ex-
planation for the different response to platinum
based therapy in NSCLC and EOC in relation to
KRAS alterations. One possibility could be that
KRAS gene alterations are more frequent in
NSCLC [22] than in EOC where KRAS mutations
are present in a relatively low percentage and
only in low grade tumors [7]. This would imply
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that changes in KRAS downstream signalling
are relevant for tumor initiation and progression
in NSCLC and to a lesser extent in EOC, hence
alterations in its function have a different im-
pact on the aggressiveness of the two tumors.
NSCLC is strongly associated with smoking hab-
its, and KRAS mutations are frequent in smok-
ers relative to non smoker population [26]. This
could account for the different role of KRAS in
the two malignancies.

Whatever the reason, our data suggest that
KRAS-LCS6 polymorphism and more in general
KRAS gene alterations do not impact on EOC
response to platinum therapy. It will be interest-
ing to analyze, in the future, the role, if any, of
KRAS in determining response of EOC patients
to new emerging targeted therapies (such as
anti-angiogenic therapy) which are likely to be-
come new standard therapies in the next years
for this malignancy.
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