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Abstract

PTEN is known to be frequently mutated in uterine cancer and also dephosphorylates FAK. Here,
we examined the impact of PTEN alterations on the response to treatment with a FAK inhibitor
(GSK2256098). In vitro and in vivo therapeutic experiments were carried out using PTEN mutated
and PTEN-wild type models of uterine cancer alone and in combination with chemotherapy.
Treatment with GSK2256098 resulted in greater inhibition of pFAKY397 in PTEN-mutated
(Ishikawa) than in PTEN-wild type (Hec1A) cells. Ishikawa cells were more sensitive to
GSK2256098 than the treated Hec1A cells. Ishikawa cells were transfected with a wild-type
PTEN construct and pFAK Y397 expression was unchanged after treatment with GSK2256098.
Decreased cell viability and enhanced sensitivity to chemotherapy (paclitaxel and topotecan) in
combination with GSK2256098 was observed in Ishikawa cells as compared to Hecla cells. In the
Ishikawa orthoptopic murine model, treatment with GSK2256098 resulted in lower tumor weights
and fewer metastases than mice inoculated with Hec1A cells. Tumors treated with GSK2256098
had lower microvessel density (CD31), less cellular proliferation (Ki67), and higher apoptosis
(TUNEL) rates in the Ishikawa model when compared to the Hecla model. From a large cohort of
evaluable patients, increased FAK and pFAK Y397 expression levels were significantly related to
poor overall survival. Moreover, PTEN levels were inversely related to pFAKY397 expression.
These preclinical data demonstrate that PTEN-mutated uterine cancer responds better to treatment
FAK inhibition than does PTEN wild-type cancer. Therefore, PTEN could be a biomarker for
predicting response to FAK-targeted therapy during clinical development.
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Introduction

Uterine cancer is the most common gynecological cancer in the United States (1) and the
sixth most common cancer in women worldwide (2). In 2014, an estimated 52,630 new
cases of uterine cancer were diagnosed in the United States, and 8,590 patients died of their
disease. Five-year survival rates in patients with regional and distant metastasis remain poor,
at 67% and 17%, respectively (1). Advanced and recurrent uterine cancers are resistant to
traditional chemotherapeutic regimens, pointing to an urgent need for novel drugs and
treatment strategies (3). Development of targeted biological therapies is essential to control
of locally advanced, metastatic, and recurrent uterine cancer.

Focal adhesion kinase (FAK) is a non-receptor protein tyrosine kinase that is overexpressed
in many types of human cancer cells, portending a poor prognosis and decreased survival
duration. Previous studies demonstrated a role for FAK in tumor angiogenesis, migration,
invasion, and metastasis (4-6). Overexpression and increased phosphorylation of FAK is
known to confer a more malignant phenotype of uterine cancer (7). Phosphatase and tensin
homologue deleted on chromosome 10 (PTEN) is a lipid phosphatase tumor suppressor
gene. Its loss of function by multiple mechanisms is considered to be a causal event in the
development of uterine cancer (8-12). Somatic PTEN mutations have been identified in
34-55% of endometrial cancers, (11, 13) and the majority of these are frameshift or point
mutations. The loss of PTEN can result from mutations, abnormalities in transcription,
regulation of microRNAs by PTEN pseudogenes, or other epigenetic changes. PTEN is
known to negatively regulate FAK (14, 15). Mutated PTEN and overexpression of FAK can
lead to an uncontrolled PI3K-AKT signaling pathway, which can affect downstream
signaling and compromise mismatch repair processes. These DNA mismatch repair
abnormalities are common features seen in type 1 uterine cancers (16-18). It is not known
whether the interaction between FAK and PTEN has an impact on response to FAK-targeted
drugs.

Small molecules that target FAK Y397 are attractive for uterine and other cancers.
GSK2256098 (GlaxoSmithKline, Collegeville, PA, USA) is a small molecule, ATP
competitive, reversible inhibitor that targets FAK activity and Y397 phosphorylation. It is
high selective for FAK and is much more selective for FAK than Pyk2, the nearest FAK
family member (19, 20). Here, we examined the biological effects of GSK2256098 in
orthotopic murine models of uterine cancer and the role of PTEN as a predictor of response.

Materials and Methods

Cell lines and culture conditions

PTEN-mutant (Ishikawa) and PTEN-wild type (Hec1A) uterine cancer cell lines were
maintained and propagated in Dulbecco’s modified Eagle’s medium/F-12 medium (50/50;
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Ishikawa) and McCoy’s 5A medium (HeclA) supplemented with 10% fetal bovine serum
and 1% gentamicin (Life Technologies) at 37°C. Cell lines were obtained from the
institutional Cell Line Core laboratory within one year of the work described, and per
institutional policy (MD Anderson policy ACA#1044) cell line authentication was
performed at least once per year. In this case, authentication was performed within six
months of the work described. Authentication was performed by the short tandem repeat
method using the Promega Power Plex 16HS kit (Promega). Somatic mutations were
detected using a Sequenom MALDI TOF MassArray system (Sequenom). Mycoplasma
detection was performed using the MycoAlert Kit (Lonza), and all in vitro experiments were
conducted with 60-80% confluent cultures. For all animal experiments, cells were harvested
using trypsin-EDTA, neutralized with FBS-containing media, washed, and resuspended to
the appropriate cell number in Hanks’ balanced salt solution (HBSS; Gibco, Carlsbad, CA).

Cell viability assay

To test the sensitivity of Ishikawa and HeclA cells to treatment, 2,000 cells per well were
plated into a 96-well plate and allowed to adhere overnight. After 12 hours of serum
deprivation, they were treated in triplicate with GSK2256098 at increasing concentrations
(0.01-10 pmol/L) in medium without serum. After 24 hours of treatment, cell viability was
assessed by adding 50 pL of 0.15% 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (Sigma) to each well. After two hours of incubation at 37°C, medium/3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide was removed, 200 L dimethyl
sulfoxide (Sigma) was added to each well, and the absorbance at 570 nm was recorded using
a Falcon plate reader (Becton Dickinson Labware). The cell viability was determined by
calculating the mean absorbance at 570 nm into a percentage from 100% of the untreated
cells” mean absorbance, as previously described (21). For combined GSK2256098-based
treatment and chemotherapy, 1 UM GSK2256098 and a range of paclitaxel, cisplatin, or
topotecan doses were tested.

Western blot analysis

Cultured cell lysates were prepared using a modified RIPA buffer including both a protease
inhibitor and phosphatase inhibitor, and the protein concentrations were determined using a
BCA Protein Assay Reagent kit (Pierce Biotechnology), as previously described (22, 23).
The lysates were loaded and separated on 8% and 12% sodium dodecyl sulfate-
polyacrylamide gels. The proteins were then transferred to nitrocellulose membranes using
electrophoresis (Bio-Rad Laboratories) overnight, blocked with 5% milk, and incubated at
4°C with primary antibodies against total FAK, FAK phosphorylated at tyrosine 397
(pPFAKY397: BD Biosciences), total AKT, AKT phosphorylated at serine 473 (pAktS473),
and PTEN (Cell Signaling Technology) at dilutions of 1:1,000. After washing with Tris-
buffered saline and Tween 20 three times for 10 minutes, the membranes were incubated
with 1 ug/mL horseradish peroxidase (HRP)-conjugated horse anti-mouse 1gG (Amersham)
for total FAK and pFAK Y397, The incubation was repeated for total AKT, pAKTS473, and
PTEN. To confirm equal sample loading the blots were stripped and re-probed with an
antibody specific for B-actin (0.1 pg/mL; Sigma).
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PTEN re-expression in PTEN-wild type Ishikawa cells

For generation of stably transfected uterine cancer cell lines, a validated full-length wild-
type PTEN plasmid (PLNCX-PTEN) and the empty vector pPBABE-puro (PLNCX
polylinker; negative control) were used. Twenty-four hours after transfection with PLNCX-
PTEN or pBABE-puro, Ishikawa cells were selected in neomycin (InvivoGen; 600 mg/mL)
for seven days to remove non-infected cells.

Orthotopic model of uterine cancer

Female 8- to 12-week-old athymic nude mice were purchased from the National Cancer
Institute at Frederick Cancer Research and Development Center and housed under pathogen-
free conditions. Animal care was provided in accordance with the guidelines of the
American Association for Accreditation for Laboratory Animal Care and the U.S. Public
Health Service Policy on Human Care and Use of Laboratory Animals, and all animal
studies were approved and supervised by the MD Anderson Institutional Animal Care and
Use Committee. All studies were conducted in accordance with the GSK Policy on the Care,
Welfare and Treatment of Laboratory Animals and were reviewed by the Institutional
Animal Care and Use Committee either at GSK or by the ethical review process at the
institution where the work was performed. Before injection of uterine cancer cells, each
mouse was anesthetized with an intraperitoneal injection of 200 uL of ketamine, and a 0.5-
cm incision was made in the left lower flank to optimize exposure to the left uterine horn.
The distal portion of the horn was then identified and pulled to the incision, and a 50-pL cell
suspension was injected into the lumen of the uterine horn. The incision was then closed
with staples. The mice were closely monitored during and following the injections.

For therapeutic experiments, 4 x 106 Ishikawa or Hec1A cells were inoculated into the
uterine horn. Following tumor cell injection, the mice were randomized (h = 10 mice per
group) according to the following groups: 1) 100 uL of a vehicle control (oral, daily); 2) 75
mg/kg GSK2256098 in 100 uL of vehicle (oral, daily); 3) 2.5 mg/kg paclitaxel in 200 pL of
PBS (intraperitoneal, weekly); and 4) GSK2256098 and paclitaxel (doses and frequencies
given above). Therapy was initiated 10-14 days after tumor injection. The mice were
monitored for adverse effects and sacrificed using cervical dislocation four to six weeks
after initiation of treatment. At the completion of each experiment, each mouse’s weight,
aggregate tumor weight, location, and number of tumor nodules were recorded for each
treatment group. Tumor samples were processed for further analysis via preservation in
optimal cutting temperature medium (Miles, Inc.) for frozen section analysis as well as fixed
in formalin for paraffin-embedded section analysis.

Immunohistochemistry

Immunohistochemical analyses of uterine tumor sections obtained from the mice were
performed for CD31 and Ki67. After heating for 30 minutes at 55-60°C using a hot plate,
slides were deparaffinized sequentially in xylene; 100%, 95%, and 80% ethanol; and PBS.
Antigen retrieval was performed by heating the slides in HEIR (10x Diva [Biocare Medical]
diluted 1:10 in distilled water) in a steamer for 45 minutes. CD31 staining was performed
using frozen tissue sections. Slides were fixed in cold acetone, acetone with chloroform
(1:1), and acetone for five minutes each. Antigen retrieval was not required. Endogenous
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peroxidase was blocked by adding 3% hydrogen peroxide in methanol for 12 minutes. After
washing, nonspecific proteins were blocked using 5% normal horse serum and 1% normal
goat serum in PBS for 20 minutes at room temperature. The slides were incubated with
either an anti-human CD31 antibody (1:800, catalog #53370; BD Biosciences - Pharmingen)
or an anti-Ki67 antibody (1:200, catalog #RB-90-43-P; Thermo Scientific) in 5% normal
horse serum plus 1% normal goat serum in PBS (blocking solution) overnight at 4°C. After
washing with PBS, the appropriate HRP-conjugated secondary antibody in blocking solution
was added for one hour at room temperature. Slides were stained with DAB substrate
(Phoenix Biotechnologies) and counterstained with Gill no. 3 hematoxylin (Sigma). To
quantify microvessel density in tumor sections, microvessels in five randomly selected
0.159-mm? fields in each section were counted at a magnification of x200. A single
microvessel was defined as a discrete cluster of at least three cells that stained positively for
CD31. Ki67 positivity was similarly quantified in five randomly selected fields at x200
magnification. The percentage of Ki67-positive cells was calculated by dividing the number
of cells with Ki67-positive nuclei by the total number of cells and then multiplying the
quotient by 100 (24).

Immunohistochemical analysis using human tissue microarrays

Formalin-fixed, paraffin-embedded sections of human uterine cancer samples obtained from
91 patients were stained for total FAK and pFAKY397(25, 26). The human biological
samples were sourced ethically and their research use was in accord with the terms of the
informed consents. Formalin-fixed paraffin sections were deparaffinized in graded xylene as
previously described. Antigen retrieval was performed for total FAK staining in target
retrieval solution (DAKO Cytomation) using a steamer for 40 minutes, followed by cooling
for 30 minutes. Antigen retrieval was not performed for pFAK Y397 staining to maintain low
background. All slides were washed in PBS; endogenous peroxidase activity was blocked by
incubation in 3% hydrogen peroxide in methanol then blocked using 5% normal horse serum
in PBS. Primary antibodies were applied at a dilution of 1:50 and incubation occurred
overnight. Secondary visualization was achieved using the MACH 4 polymer-linked HRP
system (Biocare Medical). A mouse probe was applied for 20 minutes, and then the slides
were washed in PBS. A rabbit-HRP was applied for 20 minutes followed by washing in
PBS. Room temperature DAB was applied and staining was monitored visually under a
bright-field microscope for three to five minutes. The slides were then washed three times in
distilled water. Counterstaining was performed using Gill no. 3 hematoxylin for 20 seconds
followed by washing in PBS. Slides were dried and mounted using Universal mount and
then scored by a board-certified pathologist.

Clinical samples were scored for staining with the pFAK Y397 or FAK antibody by a board
certified gynecologic pathologist blinded to the clinical outcome of the patients (RAF).
pFAKY397 and FAK expression was determined semi-quantitatively by assessing the
distribution of the positive cells and the staining intensity in the tumor cells. The distribution
of positive cells was rated as follows: 0 points, no staining; 1 point, focal or less than 25%; 2
points, 25%-50%, 3 points, 50%-75%; 4 points, 75%—-100%. The staining intensity was
rated as focal or weak (1 point), moderate (2 points), or heavy (3 points). Points for intensity
and distribution were added, and an overall score ranging from 0 to 2 was assigned. An
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overall score of 0 was assigned for negative expression of pFAKY397 and FAK if 5% or
fewer cells were stained, regardless of the intensity. An overall score of 1 (1-4 points) was
designated for weak expression of pFAK Y397 and FAK, and an overall score of 2 (5-7
points) was designated for pFAK Y397 and FAK overexpression (27).

Immunofluorescence staining

Terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick-end
labeling (TUNEL) staining of fresh frozen tumor sections was performed using a Promega
kit. Four percent paraformaldehyde in PBS was added to slides for 20 minutes at room
temperature. After washing in PBS, 0.2% Triton X-100 was added for 15 minutes.
Equilibration buffer was added for ten minutes before the addition of TUNEL incubation
buffer for one hour at 37°C. The slides were then washed in 2X saline-sodium citrate buffer
for 15 minutes. Counterstaining of the sections was performed with Hoechst (1:10,000) for
ten minutes. Slides were mounted with propyl gallate and glass cover slips. To quantify the
apoptotic cells in the sections, the number of cells with TUNEL-positive nuclei was divided
by the total number of cells in five randomly selected fields (x200 magnification), and the
quotient was multiplied by 100 and reported as the percent apoptotic (TUNEL-positive)
cells.

Statistical analysis

Results

Differences in continuous variables were analyzed using the Student t-test or analysis of
variance where appropriate. Two-tailed P values less than 0.05 were considered statistically
significant. The SPSS software program (IBM Corporation) was used for all statistical
analyses.

Effects of GSK2256098 on FAK and Akt phosphorylation in endometrial cancer cells

We first tested the effects of treatment with GSK2256098 on inhibition of FAK
phosphorylation in PTEN-mutated (Ishikawa) and PTEN-wild type (Hecla) at increasing
concentrations (Fig. 1A). Following treatment with GSK2256098 for 1 hour, there was a
substantial decrease in pFAK Y397 which was not observed in the Hec1A cells at six or
twelve hours. The sensitivity of both cell lines to GSK2256098 was assessed by MTT, and
Ishikawa cells had a lower 1C50 than Hecla (Fig. 1B). Western blot and densitometric
analysis demonstrated that Ishikawa cells had higher pAKT and pFAK Y397 protein
expression levels compared to the Hec1A cells (Fig. 1C). To address the role of a PTEN
mutation on sensitivity to GSK2256098, we transfected the Ishikawa cells with wild-type
PTEN or an empty vector. We did not observe a decrease in pAKT or pFAK Y397 expression
in the wild-type PTEN-expressing Ishikawa cells after GSK2256098 treatment (Fig. 1D).
Cells transfected with the empty vector responded to the treatment in the same manner as
non-transfected cells.

We examined the effects of GSK2256098 in combination with various chemotherapy drugs
commonly used in the adjuvant and recurrent setting for uterine cancer treatment. Ishikawa
cells were more sensitive to combined treatment with GSK2256098 and paclitaxel (Fig. 2A)

Mol Cancer Ther. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thanapprapasr et al.

Page 7

and topotecan (Fig. 2B) after 72 hours of treatment than were HeclA cells. The responses of
these two cell lines to treatment with GSK2256098 and cisplatin were similar (Fig. 2C). To
determine whether chemotherapy affects PTEN expression, we treated Hecla cells with
paclitaxel, cisplatin, and topotecan and observed no change in PTEN expression (Fig. 2D).

Effects of GSK2256098 in the orthotopic uterine cancer models

To examine the effect of GSK2256098 in pre-clinical models of uterine cancer, we used
orthotopic mouse models of uterine cancer. In this experiment, mice were inoculated with
Ishikawa or Hecla cells. In the Ishikawa model, tumor growth was inhibited to a greater
extent in the GSK2256098 monotherapy group (Fig. 3A) as compared to the Hec1A model
(Fig. 3B). Paclitaxel combined with GSK2256098 further reduced tumor growth and number
of tumor nodules in all models. Extent of distant metastases was also substantially reduced
with GSK2256098-based therapy. There was no significant difference between the mean
mouse weights in any of the treatment groups in the Ishikawa and Hecla models
(Supplementary Fig. 1A-B).

Biological effects of GSK2256098 therapy

FAK is well-known to play an important role in angiogenesis, proliferation, and apoptosis,
so we examined the tumor samples harvested from the in vivo therapy experiments.
Evaluating CD31, we observed significantly lower microvessel densities in tumors from
mice treated with GSK2256098 and paclitaxel than in tumors from mice in the vehicle
control group (P < 0.05; Fig. 4A-B). This was consistent across both models, but Ishikawa
tumors had the lowest microvessel density. All tumor models in mice treated with
GSK2256098 exhibited less proliferation via Ki67 than control. Ishikawa tumors had the
lowest Ki67 expression in response to therapy. Ishikawa tumors had higher apoptotic indices
than HeclA tumors after treatment with GSK2256098. Significant rates of apoptosis were
seen in all models that had been treated with combination GSK2256098 and paclitaxel.

Expression of total FAK and pFAKY397 in human endometrial tumors

To address whether FAK, pFAK Y397 and PTEN expression correlates with survival in
human cancers, we examined a cohort of 202 human uterine tumor samples. Representative
images of these tumors low or high expression of FAK and pFAK Y397 are shown in Fig. 5A.
Since PTEN is known to negatively regulate FAK, we sought to determine if there was an
association within patient samples. Amongst the samples with high PTEN expression,
43.8% had elevated pFAK Y397 (Fig. 5A). Using the Cancer Genome Atlas (TCGA) data, we
first evaluated the effect of any PTEN mutation on survival in patients with uterine
carcinoma. Patients whose tumors had no PTEN mutations (n=87) had worse overall
survival (p=0.01; Fig. 5B). To further evaluate what type of mutation portended a worse
overall survival in this cohort, mutations were subclassified into R130 mutations (n=56), a
common loss-of-function mutation, and to non-R130 mutations. Patients without a PTEN
mutation in their tumor had worse overall survival (p=0.046; Fig. 5C). Another analysis
evaluating R130Q (n=17) revealed that this subset of patients had no deaths in the follow-up
period (p=0.0015) (Fig. 5D).
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Discussion

The key findings from our manuscript are that FAK inhibition is most effective in treatment
of uterine cancer with a PTEN mutation, suggesting that PTEN is a potential biomarker for
predicting a tumor’s response to this treatment. We also demonstrated overexpression of
FAK and pFAK Y397 in human uterine cancer cells, which is correlated with worse outcomes
and poor overall survival.

PTEN is well known to be mutated at high frequencies in human uterine cancer (12, 28).
Studies of PTEN expression in a variety of solid malignancies including breast, gastric,
esophageal, and uterine cancers and gliobastoma multiforme have concluded that reduced or
loss of PTEN has been associated with a poor prognosis and decreased overall survival
(29-34). Loss of PTEN function frequently occurs early in type 1 uterine cancer
tumorigenesis (12). Other frequently mutated genes in type 1 tumors include FGFR2,
ARID1A, CTNNB1, PIK3CA, PIK3R1 and KRAS (35-37). TP53, PIK3CA and PPP2R1A
mutations are frequently found in type 2 uterine cancer tumors (38, 39).

PTEN, is a well-characterized tumor suppressor and phosphatase involved in the regulation
of the PI3K/AKT signaling pathway (35, 40). PTEN also dephosphorylates FAK, and loss of
PTEN function therefore results in a net increase in pFAK expression. PTEN mutations
associated with a loss-of-function include R130Q mutations (41). This variant results in
decreased phosphatase activity of PTEN and is a common mutation identified within uterine
cancer (42). Our findings corroborate that pFAK Y397 expression is higher in PTEN-mutant
uterine cancer cells than in PTEN wild-type. Treatment with the FAK inhibitor,
GSK?2256098, prevented phosphorylation of FAK at Y397 in PTEN-mutated uterine cancer
cell lines, whereas pFAK Y397 expression was not affected in PTEN wild-type uterine cancer
cells. After treatment, decreased pFAK Y397 expression also correlated with downstream
decreases in pAkt expression in a PTEN-mutated cell line. While it is biologically plausible
that inhibition of FAK would be most active in PTEN-mutated tumors, translational data are
lacking. PTEN is an important candidate biomarker for testing in clinical trials with FAK-
targeted drugs.

A number of small molecule FAK inhibitors are under current development as targeted
therapies and have been shown in vivo to prevent tumor growth, metastases, vascular
permeability, and angiogenesis (43). Previous literature supports increased expression of
FAK in uterine cancer to be correlated with higher tumor grade, lymphatic vascular space
invasion, and vascular space invasion (10). Our findings related to enhanced anti-tumor
activity in combination with traditional adjuvant chemotherapeutics such as paclitaxel and
topotecan are also supported by prior studies (44, 45). Additionally, we identified PTEN as a
potential predictive biomarker in patients with uterine cancer. Such personalized approaches
could allow for rational selection of patients most likely to benefit from anti-FAK therapy.
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Conclusion

Our preclinical data demonstrate that GSK2256098 may be therapeutically beneficial to
patients with PTEN-mutant uterine cancer, and PTEN represents a potential predictive
biomarker.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. The effects of GSK 2256098 on inhibition of FAK phosphorylation and endometrial

cancer cell viability

(A) Western blot analysis of Ishikawa and HeclA cells treated with GSK2256098 at

different concentrations, and at 1 uM for 6 and 24 hours. (B)

Cell viability of Ishikawa and

Hecla cells after treatment with increasing concentrations of GSK2256098. (C) Western

blot and densitometric analysis of Hec1A and Ishikawa cells

treated with 1 pM

GSK2256098. The Hecla cells exhibited no decrease in pAkt or pFAK Y397 expression 6
hours after treatment with 1 uM GSK2256098. (D) Western blot and densitometric analysis
of re-expression of PTEN in Ishikawa cells transfected with PTEN constructs (empty vector

[EV] or wild-type PTEN [WT]).
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GSK2256098 and paclitaxel (A) for 72 hours, topotecan (B) for 72 hours, and cisplatin
(CDDP) (C) for 96 hours at different concentrations. (D) Western blot analysis of expression

in Hecla cells following treatment with paclitaxel, cisplatin or topotecan.
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Figure 3. Effects of treatment with GSK 2256098 on uterinetumor growth in vivo
Mice inoculated with (A) Ishikawa and (B) HeclA cells received a vehicle (control),

GSK2256098, paclitaxel, or a combination of GSK2256098 and paclitaxel beginning ten
days after inoculation. Animals were sacrificed four to five weeks after the initiation of
therapy. Tumors were harvested and weighed. The mean number of tumor nodules and sites
of metastases were recorded. Error bars represent the standard deviation. *P < 0.05 versus
control.
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Figure 4. Effect of GSK 2256098 in vivo on angiogenesis, proliferation, and apoptosisin uterine
tumors

(A) Ishikawa and (B) HeclA tumors collected at the conclusion of in vivo therapeutic
experiments were subjected to CD31, Ki67, and TUNEL staining. Representative sections
(final magnification, x200) are shown for the four treatment groups (vehicle control,
GSK2256098, paclitaxel, and a combination of GSK2256098 and paclitaxel). The average
number of CD31-positive vessels per field, mean percentage of Ki67-positive cells
(proliferative index), and mean percentage of TUNEL fluorescence-positive cells
(percentage of apoptotic cells) are shown in the adjoining graphs. Five fields per slide and at
least five slides per treatment group were examined and compared using the Student t-test
and analysis of variance. *P < 0.05 versus control.
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Figure 5. Immunohistochemical analysis of total FAK and pFAK Y397 expression in human
uterinetumor samples

(A) Representative images of human uterine cancer samples with low or high expression of
FAK and pFAK Y397 Original magnification, x250. Percentage of ovarian cancers with high
pFAK Y397 expression based on tumor PTEN expression. (B) Kaplan-Meier curve of overall
survival for patients with uterine carcinoma with and without a PTEN mutation, (C) with a
PTEN R130 mutation, PTEN mutation that was not R130, and PTEN mutation, and (D)
PTEN R130Q mutation and no PTEN mutation. The log-rank test (two-sided) was used to
compare differences between groups.
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