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�Editorial Policies: 

The Journal of Innovative Research in Oncogenic Pathways is an open access, peer-reviewed online journal that will emphasize clinical and 

scientific cancer research, and computational biology studies, which leads toward the discovery of new knowledge in oncology and cancer 

biology. The journal will publish manuscripts on following research areas: Pathology, histology, genetics, genomics, proteomics, biomaterials, 

chemistry, bioinformatics, physical chemistry (mass spectrometry and radio imaging), cancer modeling, and cancer surveillance.  

Research articles - include scholarly studies of scientific practice, information needs, tool development, scientific rhetoric, data representation 

methods, etc... Researchers are also encouraged to submit literature-based discovery or data mining findings that follow systematic 

methodology and that make clear, testable, nontrivial experimental predictions that deserve the attention of a wide community of scientists.  

Case studies - describe and critically evaluate individual laboratories, research groups or training programs - for example, how they attempt to 

foster discovery and collaboration, how they monitor productivity, lessons learned that can be generalized to other programs, and an analysis of 

factors that determine the rate of progress.  

Focus articles - short, opinionated, narrowly focused articles on issues of contemporary interest.  

Reviews - comprehensive, authoritative, descriptions of any subject within the scope of the journal. These articles are usually written by opinion 

leaders that have been invited by the Editorial Board.  

Software articles - describe tools designed to enhance productivity, data mining, creative thinking, data synthesis, collaborative work, and so on. 

These tools must be available to the public, and need not necessarily be specific to scientific work but should be applicable to scientists. The 

article must contain some formal evaluation, either of system performance or of user behavior. 

All papers will be submitted online to the main editorial office and sent out for review, generally to two peer reviewers. Reviewers, who are 

asked to provide anonymous reviews within four weeks of receipt, will consider whether the paper is novel, scientifically sound, topically 

relevant, balanced, coherent, complete and shows adequate literary quality and scholarship. In case of a split decision, a third review may be 

sought or an editorial decision may be made. All papers, regardless of article type, will be peer reviewed and open access. Because the journal 

is directed at a broad multidisciplinary audience, prospective authors should make an attempt to minimize the use of specialized jargon and 

provide a brief overview or glossary for non-specialists. Articles that are scientifically sound, but judged too narrow in focus, may be declined. 

Articles are accepted in MS-Word or PDF formats, there is no submission fee, publication fee for each accepted article is $150 USD. Articles 

for consideration are to be directed to the editor through http://www.eurojournals.com/TJIROP.htm . 
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On the cover… 
 

Immunohistochemist, Tulio Matos, of Herbert Irving Cancer Research Center at Columbia University Medical Center in New York City, New 

York stained mouse mesenchymal stem cells stain under Immunofluorescent staining using a double stain of a histone marker called Acetyl-

Histone H3(Lys9/Lys14)antibody from cell signaling(FITC color green) and a Anti-Tubulin Marker from Abcam®(�http://www.abcam.com/ ) 

(Rodamine orange) and counter stain blue with Dapi mounting medium from Vector laboratories. 
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IHC staining of histone patterns of Mus musculus mesenchymal stem cells  

Tulio Matos*, Carlos Cordon-Cardo  

Herbert Irving Cancer Research Center, Columbia  University Medical 
Center, New York, New York, 10032, United States of America 

  
*FOCUS ARTICLE 
 
*BACKGROUND 
Several families of genes encode proteins of unspecified function.  Some known cancer antigens under normal conditions are 
only expressed in cells of the germ line and placenta.  Here we report that the expression in normal   Mouse Mesenchymal 
stem cells (MMSCs) is wider spread and can be observed in with fluorescent labeled staining of Mus musculus mesenchymal 
stem cells utilizing immunohistochemistry methods cells with the potential for self-renewal and pleuripotency, namely, stem 
cells.  In this review manuscript, two MSC markers were examined. 
 
INTRODUCTION  
Mouse Mesenchymal stem cells (MMSCs) resident in adult bone marrow are best characterized by their capacity to 
differentiate into various connective tissue cell lineages. MMSCs and their progeny also produce a wide array of cytokines, 
chemokines, and adhesion molecules that regulate hematopoiesis .More recently, the cells have been shown to suppress T-
cell immunoreactivity in response to alloantigens and to benefit the treatment of neurological disorders, cardiac disease and 
pulmonary fibrosis. Accordingly, various clinical trials are ongoing to evaluate whether these properties can be exploited. 
Despite these efforts, many basic aspects of MSC biology, as well as their mechanism of action in many disease models, 
remain indeterminate. However, expression of these antigens is not predictive of the differentiation potential of the cells. 
MMSCs are typically enriched from bone marrow by attachment to tissue culture plastic but studies have shown that these 
adherent populations are phenotypically and functionally heterogeneous. However, it is unclear if this heterogeneity 
contributes to or detracts from the potential clinical utility of MMSCs.  
 
MATERIALS AND METHODS 
 
CELL LINES 
 
Mouse Mesenchymal Stem cells (mmsc) were obtained from Cordon-Cardo’s Lab (Columbia University) they were grown 
on 18mm glass cover slips in Iscoves Medium with 10% Fetal bovine Serum, 1% Penicillin, and 1% L-glutamine at 37°C. 
All cell culture reagents were purchased from Gibco (Invitrogen).  
 
IMMUNOFLUORESCENCE  
 
MMSC were grown in 18mm glass cover slips. They were fix in 1:1 Methanol Acetone for 10 minutes then  were left to air-
dry.  The cells were permeabilized by incubation for 10 min on 1% Saponin (Biochemika, Sigma) in phosphate-buffered 
saline (PBS) at ambient room temperature. The cells were rinsed three times in PBS, and incubated in 10% Donkey Serum 
(Jackson ImmunoResearch) for 30 minutes at room temperature. After blocking, the cells were incubated in a cocktail of 
primary antibodies for 1 hour. The dilution of the primary antibody used were rabbit polyclonal anti Acethyl-Histone H3 
(Lys9/Lys14) (1:250; Cell Signaling), rabbit polyclonal anti Pan-Methyl Histone H3 (Lys9) (1:250; Cell Signaling), mouse 
monoclonal anti (DM1A) to alpha tubulin (1:1000; Abcam). Cover slips were then rinsed three times in PBS for five minutes 
each and incubated in the dark  for one hour with a cocktail of  Alexa fluor 488(Fluorescein) Donkey anti-rabbit igG 
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secondary antibody from Invitrogen in PBS (1:200), Alexa fluor 594 donkey anti-mouse igG secondary antibody from 
Invitrogen in PBS (1:200), Cover slips were wash after incubation in the dark with 0.2% PBST (PBS-Triton) the cover slips 
were then blotted, mounted with Vectashield mounting medium with DAPI(Vector laboratories). 
 
Stained cells were observed using a Zeiss fluorescent microscope.    
 
RESULTS 
 

 
Figure 1. MMSCS Dapi stain, no tubulin. To stain DNA in the nuclei and organelles, 4’,6-diamidino–2-phenylindole 
dihydrochloride (DAPI) was added. 
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Figure 2. MMSCS Dapi stained with FITC green stain, positive for tubulin.  
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Figure. 3. MMSC FITC –green stain 
 
DISCUSSION 
 
MMSCs express a diverse selection of mRNAs, including those that reflect the developmental potential of the cells and their 
varied functions in bone and marrow. The second include transcripts encoding regulatory proteins that modulate 
angiogenesis, bone turnover, cell motility and communication, hematopoiesis, immunity and defense as well as neural 
activities. Our analysis revealed that different classes of regulatory proteins are expressed within specific subpopulations of 
MMSCs. 
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Locus Variant Analysis of Homo sapiens RB1 Tumor suppressor gene in 
FFPE Normal Prostate Tissues and Known Prostate Cancer Cell Lines 
�
Mackenzie Monaco1, Maika G Mitchell 2*, Tulio A Matos3, 
Carlos Cordon-Cardo M.D, PhD4 

Herbert Irving Cancer Research Center, Columbia  University Medical 
Center, New York, New York, 10032, United States of America 

 
ABSTRACT 
The motivation for the research conducted on RB1 tumor 
suppressor gene was intended to uncover associations 
between genetic mutations in RB1 and CaP. The internet 
databases were used in the research of the gene for its 
known relationships to cancers, relationships to other 
genes, the list of known exons and alternative exons, and 
for downloading the FASTA files used on the CLC 
Combined Workbench(v.3.0.1) for all other steps of the 
project. 
�
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KEY WORDS and ABBREVIATIONS 
CaP – Human Prostate Cancer 
NaP – Normal Prostate 
RB1 – Retinoblastoma 1 gene  
AR – Androgen Receptor gene 
SNP – Single Nucleotide Polymorphism 
BLAST – Basic Local Alignment Search Tool 
PCR – Polymerase Chain Reaction 
NCBI – National Center for Biotechnology Information 
In Silico – Biological experiments carried out entirely in a 
computer 
FASTA files – A DNA sequence alignment package 
software. 
�
�
INTRODUCTION  
According to many publications in recent years, the gene 
RB1 has been identified as a tumor suppressor and plays a 
role in the aggressiveness of tumorigenesis for prostate 
cancer. In this study, DNA from healthy prostate samples 
and four prostate cancer cell lines were extracted. The 
primers were tested via in silico methods and then used in 
PCR reactions. The PCR products of the cell lines and 
patient samples were purified prior to DNA sequencing. 
The results were analyzed to test the hypotheses on the 
���������������������������������������� ��������������������������������

2�����������������	��	�������������
�������� ��

relation of RB1 mutations to CaP using a SNP BLAST 
database searching method.  
 
MATERIALS 
Computer Hardware 
Dell Optiplex 745 Desktop with Intel® Core 2 Duo™ 
Technology 
Computer Software 
CLC Combined Workbench (v. 3.0.1) 
 
 
WEBSITES 
NCBI website:  http://www.ncbi.nlm.nih.gov/  
UCSC website: http://genome.ucsc.edu/index.html 
Retinoblastoma Genetics:  http://www.verandi.de/ 
Invitrogen: http://www.invitrogen.com/ 
PubGene: http://www.pubgene.org/ 
GeneWiz: http://www.genewiz.com/ 
 
 
REAGENTS 
Distilled Water 
USB ExoSAP-IT® 
Invitrogen Platinum® PCR SuperMix 
Invitrogen UltraPure™ Agarose 
1Kb Ladder 
6X Loading Dye 
 
 
 
LAB EQUIPMENT 
Eppendorf and Gilson Pipettes 
Applied Biosystems GeneAmp® PCR System 9700 
Eppendorf Centrifuge 5417C 
Fisher Vortex Genie 2 
Bio-Rad SmartSpec™  
 
 
 
3�  METHODS 
IN SILICO INVESTIGATION 
��������	���
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website. 
(http://genome.ucsc.edu/index.html?org=Human&db=hg1
8&hgsid=95132823)  
Through this site and the NCBI site 
(http://www.ncbi.nlm.nih.gov/) we found the information 
regarding the RB1 gene. Through the research on RB1 we 
intended to discover links between genetic mutations in 
RB1 and CaP. The entirety of the massive gene was found 
on the sites and needed to be sequenced for the purpose of 
proving its possible relationship to CaP. The internet 
databases were used in the research of the gene for its 
known relationships to cancers, relationships to other 
genes, the list of known exons and alternative exons, and 
for downloading the FASTA files used on the CLC 
Combined Workbench for all other steps of the project. 
 
DNA Isolation from Tissue 
Five tissue samples from different healthy prostates were 
used in an isolation process for the purification of 
genomic DNA. A Qiagen, Inc. DNeasy Blood & Tissue 
kit of buffers including proteinase K was used in a 
thirteen step protocol to degrade the samples from solid 
tissue to a gelatinous homogeneous solution. After the 
DNA was isolated from the rest of the compounds in the 
tissue it needed to be purified and cleaned. The same 
Qiagen, Inc. kit was implemented for another protocol of 
eight steps. The DNA concentration was tested using a 
spectrometer, and the four samples with the highest 
concentrations were used for the future experiments. 
 
Primer Design 
The primers1 for the 43 exons of RB1 were downloaded 
from the NCBI online database, designed using the CLC 
Combined Workbench (v. 3.0.1), and were created by the 
private contractor Invitrogen. 
(http://www.invitrogen.com/content.cfm?pageid=1) We 
found the length of the exons and alternative exons to be 
uncommonly short in base pairs and exceptionally 
plentiful in contrast with most other genes studied with 
CaP. The forward and reverse pairs added up to a total of 
thirty desiccated primers which were hydrated for 
resuspension in double distilled water. A simple algebraic 
equation was used for each primer depending on 
molecular weight and optical density. 
 
PCR Analysis/Electrophoresis 
The exons of RB1 were analyzed by way of the PCR 
method. We tested them against Formalin Fixed Paraffin 
Embedded tissue of normal and cancerous prostate 
samples. Different known cell lines and patient samples 
were used including the known CaP cell line DU145. 
Electrophoresis was performed on the PCR products 
using agarose gels in which the samples were analyzed 

for concentration and size. The results were generally 
good with one band for each gel and all samples showing 
up strong. 
 
Gene Sequencing 
The company Genewiz, Inc. (http://www.genewiz.com/) 
was employed to sequence the PCR product information. 
This revealed the concentration and expression of the 
gene RB1 in the different samples. Because the gene RB1 
has such small primers, many of the sequencing results 
came out very weak in places, but this was to be expected. 
The sequences then became the most important data for 
the rest of the project. They were used as a basis for the 
outcome of the work and to determine the outcome of the 
hypotheses on RB1’s relationship to CaP as a tumor 
coding gene when mutated. 
 
SNP BLAST Database Search 
After the sequencing results were sent back to us, we ran 
a BLAST search for SNP’s. Over all many were found 
and their information was available for collaborative 
research on the NCBI website. The myriad mutations 
found for multiple patient samples and cell lines were 
incorporated into the research and were annotated using 
In Silico methods.  

Results  

 

Fig. 1.�  RB1 Alternative Exon 1 and NaP-RB1 Exon 1 
sequencing data. This image shows two insertion and 
SNP mutations in the cell line. They show the cancer 
potential of the prostate in question. 
 

 

 

Fig. 2: RB1 Alternative Exon 5 and NaP-RB1 Exon 5 
sequencing data.  This image shows the 10 insertion and 3 

SNP mutations. 
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Fig.  3: RB1 Alternative Exon 4 and PC3-RB1 Exon 4 sequencing data. This image shows the two insertion and one SNP mutations 

�

 

Fig. 4: Position of RB1 on chromosome 13 from UCSC BLAST 
database search. 

 

 

Fig.5: Network based on co-occurrence in article for 
the "RB1" Gene and Proteins in Homo sapiens 
(http://www.pubgene.org/tools/Network/Subset.cgi  

 

Conclusion 

After analyzing the mutations in the samples of the 
gene and cross-referencing the results with the websites 
of the NCBI (http://www.ncbi.nlm.nih.gov/) and 
Retinoblastoma Genetics, (http://www.verandi.de/ ) we 
found that no reported mutations had occurred after 

exon 25. In our studies however we found several additional mutations occurring later in the gene. Of course the largest feat 
of discovery seems to be that we found there are indeed RB1 exon variants in the prostate cancer cell lines. From this we can 
deduce that the RB1 tumor suppressor gene, which is already associated for several cancers, may play a larger role in 
tumorigenesis for prostate cancer. 
 
�
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Pathology is the branch of medicine that studies the 
essential nature of disease, especially the changes in body 
tissues and organs which cause or are caused by disease.  
This medical discipline has been developing throughout 
the years, since its beginnings in Italy in the 16th-17th 
centuries when autopsies were performed by many 
clinicians to elucidate the diseases suffered by their 
patients, until the present day, where all surgical 
specimens from patients are being evaluated by 
pathologists, who use the classical morphological study 
combined with several other techniques to perform the 
diagnosis of disease.  
 
Pathology is currently important mainly in the diagnosis 
of cancer and in determining its prognosis and the best 
specific treatment a patient can receive.  
 
Main developments have been made in the last two 
centuries in pathology: During the 1970s and 80s 
important contributions to pathology were made in the 
fields of Electron Microscopy (Ultra structure) and 
Immunohistochemistry, which represented incremental 
gains in diagnostic power and efficiency. These 
disciplines, though, did not force substantial changes in 
the practice of morphological tissue analysis, but rather 
complemented the histological study. It is from that time 
that antibodies are applied routinely as diagnostic tools 
with the aim of assessing tumors of difficult classification 
by the use of biological tools, as well as typing certain 
tumors for further therapeutic intervention. Examples of 
the former include the use of immunohistochemical 
markers to further classify hematological neoplasms, 
sarcomas, and other type of tumors that are difficult to 
diagnose by means of histological morphology alone. The 
characterization of tumors for further therapeutic 
intervention is well exemplified by the reporting of 
hormonal receptors and the assessment of Her-2/neu 
status in breast cancer, or the reporting of p53 expression 
in specific stages of bladder cancer. 
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It was later in the twentieth century that some genetic-
based technologies were performed in several tumor 
samples and started to yield interesting results in the 
genetic classification of cancer. Thus, currently there is an 
agreement in the importance of the combination of 
surgical pathology and molecular biology in the study of 
cancer with the objective of establishing a bridge between 
clinical practice and laboratory. This new view of 
pathology has led to the concept of “Molecular 
Pathology”.  
 
Molecular Pathology studies the origin and pathogenesis 
of disease based on the characterization of acquired 
genetic mutations and alterations of gene products. 
 
The main objectives of Molecular Pathology are: 
1) to identify and characterize the molecular and 
phenotypical alterations associated with the development 
and progression of different human tumors,  
 
2) to validate and expand basic laboratory findings into 
the analysis of their potential clinical utility, and  
 
3) to develop animal models and engineer cell lines as 
novel tools to provide the needed mechanistic approach 
for the investigation of tumorigenic processes. The 
translational aspects of research involve both the active 
transfer of relevant observations, which are the result of 
the analysis of primary tumors and clinico-pathological 
correlations, to basic laboratory studies, as well as the 
effective transfer of laboratory findings into the clinical 
setting. 
 
In the recent years, based on clinical investigations, 
tumor-specific molecular alterations associated with 
malignant transformation and biological determinants that 
correlate with disease progression in specific tumor types 
are being identified. The addition of these objective 
molecular parameters to the diagnostic and prognostic 
histological tools, and the implementation of clinical 
protocols guided by biological determinants, can enhance 
the ability to predict tumor behavior and to design 
effective and individualized treatment regimens.  
Thus, Pathology in the twenty-first century has to be the 
medical discipline which connects the laboratory to the 
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clinic, dealing with patients’ samples to perform all the 
molecular studies needed for determining the diagnosis, 

prognosis and specific therapy in each case
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