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RETRA, a Small Molecule Suppressor of Mutant p53 Functions Through p73 

Reactivation of the p53 tumor suppressor pathway by
small molecules is an attractive strategy for cancer
therapy since mutated p53 proteins are expressed in
nearly half of all cancer cases.  Activation of p53 
induces apoptosis and/or cell cycle arrest in cancer
cells.   The p53 family members p63 and p73 share
many common transcriptional targets with p53 and
their activities contribute to p53-dependent 
apoptosis and chemosensitivity of cancer cells.
Kravchenko and colleagues used a transcriptional 
reporter assay for identifying drugs capable of 
restoring p53 tumor suppressor function in cancer cells.  Further selection for compounds that were selectively active in 
mutant p53 expressing cells but not in p53 negative and wild type p53-expressing cancer cells resulted in identification of
a compound termed RETRA (reactivation of transcriptional reported activity).  

RETRA specifically suppressed the growth of mutant p53 expressing cancer cells in vitro and in mouse xenograft models.
Treatment of mutant p53-expressing cancer cells with RETRA resulted in the release of p73 from complex with p53 leading
to the tumor suppressor effects similar to p53. Further work is needed to optimize the pharmacokinetic properties and 
efficacy of this lead compound.  These studies demonstrate that this approach for identifying drugs for activation of p53 
represents an attractive strategy for developing therapeutics for a wide spectrum of cancers.    
Source:  PNAS

Hedgehog Inhibitor Causes Permanent Bone Defects in Young Mice           

The hedgehog (Hh) signaling pathway is an attractive target for 
therapeutic intervention because of its widespread role in maintaining
cancer stem cells and its activation is seen in many cancers.  Mutations
in the Hh pathway genes, patched-1(PTCH1), suppressor-of fused  (SUFU)
and smoothened (SMO) leading to activation of transcription factor Gli
and increased expression of target genes have been reported in basal
cell carcinoma and pediatric medulloblastoma (MB).  Pediatric MB is
the most common malignant primary central nervous system tumor
of childhood.  The prognosis is worse for patients younger than 3 and
in older patients with metastatic disease.   

Tom Curran’s group had shown previously that an antagonist of Hh (HhAntag) inhibited MB tumor growth in adult mice with
no obvious toxicity.  In a study published in Cancer Cell, his group generated Gli-Luciferase transgenic mice for functional 
imaging of Hh activity.  Treatment of young mice with HhAntag transiently inhibited Hh pathway which was restored 48 hrs
after drug removal.  However, brief exposure to the inhibitor resulted in permanent defects in bone development and mice
remained smaller than control mice.  Hh antagonists inhibited proliferation and promoted differentiation of chondrocytes.
These findings raise serious concerns about the use of Hh pathway antagonists in children and suggest that it is prudent to
investigate the effects of molecular targeted therapies in developing animal models prior to their use in pediatric patients.
Source:  Cancer Cell

Cancer Cell ,13, March 2008 

Research Highlights

PNAS, 105, April 29, 2008
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MDM2 Antagonist Nutlin-3 is a Potent Inducer of Apoptosis in Pediatric ALL Cells         

Acute lymphoblastic leukemia (ALL) is the most common malignant
disease in children. Overexpression of murine double minute 2
(MDM2) protein by leukemic cells in pediatric ALL is associated with
wild-type (wt)-p53 phenotype and chemoresistance. Recently 
identified MDM2 antagonist nutlin-3 blocks interactions between
MDM2 and p53, resulting in induction of p53 activity and apoptosis.

In this study published in Leukemia, Gu and colleagues tested the 
cytotoxic effect of nutlin-3 on acute lymphoblastic leukemia (ALL)
cells with different p53 status and MDM2 expression, using 18 cell
lines and 30 primary leukemia samples. The results showed that 
nutlin-3 is cytotoxic for ALL cell lines with wt-p53 but not p53-mutant
or -null phenotype. Nutlin-3 strongly induced apoptosis in primary
ALL cells with wt-p53 and MDM2 overexpression. Nutlin-3-induced cell death was associated with the activation of p53
function in ALL cells. This effect was mediated by induction of proapoptotic factors and repression of the anti-apoptotic
gene, survivin. These results are important clinically, as ALL patients with leukemic cells overexpressing MDM2 are usually
resistant to conventional chemotherapy and have a poor prognosis. Therefore, nutlin-3 may be a novel therapeutic agent
for improved treatment of refractory ALL patients.
Source: Leukemia

HDAC Inhibitor Selectively Targets Cells Bearing Mutated JAK2V617F

Clinical studies have shown that somatic mutations within
the Janus kinase 2 (JAK2) gene occur in polycythemia vera
(PV), essential thrombocythemia (ET) and primary 
myelofibrosis. Most often this mutation occurs in the
pseudokinase domain JH2 (JAK2V617F) and induces a gain
of function of the JAK2 kinase resulting in subsequent 
increased production of blood cells and a constitutive
functional activation of granulocytes and platelets. Thus,
there is a need to identify drugs that may interfere with
mutated JAK2 alleles. ITF2357, a novel histone deacetylase
inhibitor has potent anti-tumor activity in hepatocellular
carcinoma, acute myeloid leukemia, multiple myeloma
and shows little toxicity against normal cells.

In a recent study published in Leukemia, Guerini and colleagues have investigated the inhibitory effect of ITF2357 on 
proliferation of cells from PV and ET patients. The study showed that the cells carrying the JAK2V617F mutation are sensitive in
colony assays to a 100- to 500-fold lower dose of ITF2357 as compared to cells bearing unmutated JAK2. ITF2357 allowed the
outgrowth of normal colonies over that of JAK2V617F mutated cells in vitro. ITF2357 induced complete disappearance of 
phosphorylated JAK2V617F in the HEL cell line but did not affect wild-type JAK2 proteins in the K562 cell line. The study 
further demonstrated that JAK2V617F inhibition takes place at post-transcriptional level and is followed by down regulation of
STAT5 and STAT3 proteins and JAK2 gene target PRV-1.  The results elucidate the mechanism of JAK2V617F inhibition by ITF2357
and point to a promising role of this agent in the treatment of patients with PV and ET. 
Source: Leukemia

Research
Highlights
(cont’d)

Nature Reviews Cancer, 7, September 2007

Arq. Gastroenterol, 40, Oct./Dec. 2003 
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Avastin Study Fails to Show Improved Overall Survival Rates in NSCLC

Genentech, Inc. announced an update for the previously reported Roche-sponsored international, double blinded, 
randomized Phase III clinical study (AVAiL) of Avastin® (bevacizumab) in combination with gemcitabine and cisplatin
chemotherapy, in 1043 patients with advanced non-squamous and non-small cell lung cancer (NSCLC). The update 
confirmed the clinically and statistically significant improvement in the primary endpoint of progression free survival (PFS) for
the two different doses of Avastin studied in the trial (15 mg/kg and 7.5 mg/kg) compared to chemotherapy alone. However,
the study did not demonstrate a statistically significant prolongation of overall survival, a secondary endpoint, for either dose
in combination with gemcitabine and cisplatin chemotherapy compared to chemotherapy alone. 

The proven efficacy of Avastin in combination with different chemotherapy regimens may lead to a modest increase in 
uptake, although the lack of overall survival benefit reported in this trial may leaves it exposed to competition from ImClone
Systems Inc.’s Erbitux, which is being studied as a lung cancer treatment and has shown improved overall survival rate for 
patients.
Source: Genentech

GSK's Lapatinib Targets Breast Cancer Tumorigenic Stem Cells

GSK presented results from a prospective study at the 6th European Breast Cancer Conference (EBCC-6) demonstrating that
lapatinib decreases tumorigenic stem cells in primary breast cancers of women receiving neoadjuvant treatment.

In this trial, 45 patients with locally advanced HER-2 over-expressing breast cancer, received lapatinib before surgery, initially
as a single agent for the first six weeks, followed by a combination of lapatinib plus weekly trastuzumab and three-weekly
docetaxel for 12 weeks. Biopsies were taken at time of diagnosis and after six weeks of lapatinib, and assessed for tumori-
genic cells. Results showed significant tumor regression (median decrease of 60.8%) in primary tumors after only six weeks
of single agent lapatinib. Unlike with chemotherapy, lapatinib treatment decreased tumorigenic breast cancer cells from
10.6% to 4.7%. The pathologic complete response rate following combination treatment (lapatinib plus trastuzumab and
docetaxel) was 63%. This data suggests that specific signaling inhibitors of the pathways responsible for stem cell self-renewal
could provide a therapeutic strategy for eliminating tumorigenic cells in order to achieve long-term eradication of cancer.
Source: GSK,  EBCC-6

Final Picoplatin Data from Phase II SCLC Trial Demonstrates Survival Benefit

Poniard Pharmaceuticals, Inc. presented final efficacy results from an international, open-label, multi-center Phase II clinical
trial of picoplatin at the 1st European Lung Cancer and European Society for Medical Oncology Conference confirming 
previously announced interim results. Data showed a survival benefit with picoplatin, a chemotherapeutic agent with 
improved safety profile compared to existing platinum-based chemotherapeutics, in patients with recurrent small cell lung
cancer (SCLC) who have failed prior platinum-containing first-line chemotherapy or who have progressed within 6 months
of first-line therapy. 

An analysis of 62 deaths in 77 patients indicated a median overall survival of 27 weeks following picoplatin treatment 
administered once every 3 weeks. The most common side effects found were hematologic, however neither grade 3 or 4

Clinical Development
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Biomarkers
Common Variants on Chromosome 5p12 Confer Susceptibility to ER+ Breast Cancer     

In a study published in Nature Genetics, Simon et al. reported on a genome-wide association study of breast cancer 
predisposition involving 6,145 cases and 33,016 controls. The group focused on 5p12 region as this region has SNPs associated
with breast cancer risk shown in earlier studies. These SNPs localize to a large segment of chromosome 5p12–11 showing a low
recombination rate. From this region, researchers selected ten SNPs from the Illumina Hap300 chip. They identified two SNPs
(rs4415084 and rs10941679) on 5p12 that confer significantly greater risk for estrogen receptor (ER)-positive tumors than ER 
negative tumors. The nearest gene to these SNPs, MRPS30 (PDCD9), encodes a component of the small subunit of the 
mitochondrial ribosome and has been implicated in pro-apoptotic events. MRPS30 is not expressed in normal breast luminal
epithelial cells, but it is upregulated in infiltrating ductal carcinomas and is a part of a gene expression profile that differentiates
ER-positive from ER-negative tumors. The study also validated the association of  FGFR2 SNP (rs1219648) on 10q26 locus with
ER-positive breast cancer.  The present findings support the notion that ER-positive and ER-negative tumors have different 
genetic components to their risks.
Source: Nature Genetics

neurotoxicity or nephrotoxicity nor treatment- related deaths were reported during the study. Quality of life was preserved
in the group of patients receiving picoplatin, assessed every 3 weeks with Lung Cancer Symptom Scale (LCSS). 
Robert De Jager, M.D., Chief Medical Officer of Poniard informed that based on promising results from this trial, they have
initiated their ongoing Phase III SPEAR ( Study of Picoplatin Efficacy After Relapse) trial in SCLC. 
Source: Poniard Pharmaceuticals

Promising Overall Survival and Progression-Free Survival with Vargatef™ (BIBF 1120) 

Monotherapy treatment with the triple angiokinase inhibitor BIBF 1120 (planned trade name Vargatef™) offers promising 
efficacy and is well tolerated in patients with advanced, relapsed non-small cell lung cancer (NSCLC), according to results from
a Phase II study presented at the 1st European Lung Cancer Conference.

This Phase II study investigated the efficacy of BIBF 1120 in 73 patients with an Eastern Cooperative Oncology Group (ECOG)
score of 0–2 with locally advanced or metastatic NSCLC.  All patients in the study had previously received at least one line of 
platinum-based therapy. Patients were randomized to receive either BIBF 1120 250 mg capsule twice daily (n=36) or 150 mg
capsule twice daily (n=37).  Of particular note were the results from a subset of 57 patients with ‘good disease state’ (ECOG 
performance status of 0 or 1). These patients experienced longer overall survival (median overall survival was 9.5 months),
longer progression-free survival (PFS; median PFS was 2.9 months) and a higher stable disease rate of 59% compared with the
overall study population. Commenting on these results, Dr von Pawel, the lead investigator stated that this study is very 
encouraging as it demonstrates that BIBF 1120 has good efficacy when administered on its own.
Source: Boehringer Ingelheim

Clinical
Development
(cont’d)
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Epigenomics Successfully Validates Colorectal Cancer Assay 

Epigenomics AG, a molecular diagnostics company focusing on the development of products for cancer based on DNA 
methylation, successfully validated a technically improved assay and an enhanced testing algorithm for its colorectal cancer 
biomarker, Septin 9, in two independent clinical case control studies. The first study (269 subjects) tested blood samples from
97 patients with, and 172 individuals without, colorectal cancer as confirmed by colonoscopy. The new assay detected 72 of 97
cancer cases (74% sensitivity) and only 14 of 172 individuals without disease (false positive rate of 8% or 92% specificity). In the
second study (249 subjects), optimized assay identified 63 of 91 colorectal cancer patients of all stages (69% sensitivity) and only
17 of 158 patients without colorectal cancer (89% specificity). Technical improvements of the assay used in these two studies
included a simplified sample handling process and a significant shortening in handling time resulting in a doubling of sample
throughput per lab technician. Also, the assay costs could be reduced by 65%.  Epigenomics also developed an enhanced 
algorithm to interpret Septin 9 DNA methylation as a biomarker for colorectal cancer. These improvements position the assay
as a potential application for a mass screening approach. 
Source: Epigenomics

CA125 Marker for Assessing Ovarian Cancer Responses to Targeted Therapies 

CA125 is an accepted indicator of response of epithelial ovarian cancer (EOC) to cytotoxic chemotherapy but it is uncertain
how CA125 is affected by molecularly targeted drugs. In a study published in Cancer, the authors analyzed the efficacy of CA125
to predict disease behavior in 15 patients with recurrent EOC  who were receiving sorafenib and bevacizumab. 
Patients received sorafenib 200 mg orally twice daily or day 1-5 of 7 and bevacizumab 5 mg/kg to 10 mg/kg intravenously
every 2 weeks for 28-day cycles. Computed tomography (CT) scans were performed every 2 cycles for restaging, and CA125
was measured monthly. Fourteen of 15 patients had abnormal CA125 concentrations at study entry. Seven (47%) patients had 
partial response by imaging criteria. Five of these 7 patients had partial response by CA125 criteria (71% sensitivity). Eight (53%)
patients would have had partial responses if CA125 criteria were used; only 5 were confirmed by CT (63 % specificity). Imaging
and CA125 criteria combined yielded a higher total response rate of 10 of 15 (67%). The study concluded that CA125 changes
may not correspond to imaging response criteria for EOC patients who are receiving sorafenib and bevacizumab. Hence 
caution is recommended when using CA125 as a response criterion of molecularly targeted agents.
Source: Cancer

Biomarkers
(cont’d)

Regulatory
Additional Overall Survival Data Required for Ipilimumab

Ipilimumab is being developed through a joint partnership between Bristol-Myers Squibb and Medarex in the randomized
Phase III trial evaluating the efficacy of ipilimumab in combination with dacarbazine versus dacarbazine alone in patients with
untreated unresectable stage III or Stage IV melanoma. The two companies jointly announced that, after meeting with the
FDA, the companies will delay the Biologics License Application (BLA) submission for ipilimumab, following a request by the
FDA for additional overall survival data to further demonstrate the benefit of ipilimumab. They originally intended to submit
the BLA in 2008. Ipilimumab is a fully human antibody that binds to CTLA-4 (Cytotoxic T Lymphocyte Associated Antigen-4), a 
molecule on T-cells that plays a critical role in regulating natural immune responses.)  Ipilimumab is designed to block the 
activity of CTLA-4, thereby sustaining an active immune response in its attack on cancer cells.
Source: Medarex
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EU Approves Zevalin® as First-Line Treatment in Follicular Lymphoma

The European Commission has extended the marketing authorization for Zevalin® ([90Y]-ibritumomab tiuxetan) in Europe.
Zevalin® can now be used in the first-line therapy after remission induction in previously untreated patients with follicular 
lymphoma (one of the most common types of Non-Hodgkin’s Lymphoma). This decision was based on data from the pivotal
Phase III First-Line Indolent Trial (FIT) showing that Zevalin, when used as first-line consolidation therapy given as a single 
therapeutic dose, in patients with advanced (stage III or IV) follicular lymphoma who achieved a partial remission or a complete
remission after receiving standard first-line chemotherapy regimens, significantly prolonged the median progression-free 
survival time from 13.5 months (control arm) to 37 months. 

Zevalin® has been approved for adult patients with rituximab-relapsed or refractory CD20-positive follicular B-cell non-Hodgkin’s
lymphoma since 2004 in Europe. Consolidation therapy is a treatment regimen given after a patient responds to initial first-line
induction therapy (e.g. chemotherapy) aiming to rapidly improve the quality of a patient’s response and improvement of the
effect of an initial induction therapy. Zevalin® combines the tumor-targeting ability of an anti-CD20 monoclonal antibody and
the tumor-destroying power of localized yttrium-90 radiation. 
Source: Bayerhealthcare

EU Gives Positive Opinion for Conditional Approval for Tyverb  

European Medicines Agency (EMEA) issued a revised positive opinion confirming the positive benefit-risk profile for Tyverb
(lapatinib), GSK’s new oral treatment for breast cancer.  The positive opinion recommends grant of a conditional marketing 
authorization with additional warnings about potential liver toxicity and recommended that the product information should
be amended to add special warnings about the risk of hepatotoxicity. The EMEA previously issued a positive opinion for 
lapatinib in December 2007 but the committee was asked to look again at the product last month after clinical data from a 
standard pharmacovigilance evaluation of clinical trial and post-marketing data showed hepatotoxicity in patients treated with
Tyverb. Upon grant of the conditional marketing authorization by the European Commission, lapatinib, in combination with
capecitabine, will be indicated for the treatment of patients with advanced or metastatic breast cancer whose tumors 
overexpress ErbB2 (HER2). 
Source: EMEA, GSK

NICE Rejects Tarceva Final Guidance to the NHS

Confirming an earlier ruling, National Institute for Health and Clinical Excellence (NICE ) concluded that Tarceva “could not be
considered a cost-effective use of NHS resources” when compared with either docetaxel or best supportive care for the 
treatment of locally-advanced or metastatic NSCLC in England and Wales. However, it adds that people currently receiving
Tarceva “should have the option to continue therapy until they and their clinicians consider it appropriate to stop.” The Appraisal
Committee also said that it awaits the results of ongoing trials of Tarceva comparing it with docetaxel. 

Roche said that it will be challenging this decision to prevent it from becoming final guidance to the NHS, as this “would 
potentially deny 2,300 lung cancer patients one of their last hopes of treatment,” and “isolate England, Wales and Northern 
Ireland as the only countries in western Europe not to fund Tarceva.” Lung cancer is the UK’s biggest cancer killer, and the only
treatment is an intravenous chemotherapy that can lead to severe and fatal infections. Tarceva is an oral, targeted 
chemotherapy, without risk of hospital-acquired infections. “NICE has undervalued the benefits to a patient and in doing so, has
undermined lung cancer specialists’ ability to do what’s best for those in our care” said Nick Thatcher, professor of medical 
oncology at the Christie Hospital in Manchester.
Source: Reuters
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