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We are pleased to announce that Regan Fulton, MD, PhD, joined PhenoPath in 
September 2013 as Attending Pathologist and Director of Contract Research. Dr. Ful-
ton brings extensive knowledge and experience in the use of diagnostic immunohisto-
chemistry (IHC), surgical pathology and quality assurance. 

In addition to directing PhenoPath’s Contract Research Division, Dr. Fulton is actively 
involved in expert consult and surgical pathology responsibilities, the development and 
validation of new antibodies, and the implementation of clinical research studies. He 
received his MD and PhD from the University of Minnesota, and completed his post-
graduate training in Anatomic Pathology at Stanford University. Following residency, 
he completed two fellowships (Surgical Pathology and Immunodiagnosis), in addition 
to serving as Chief Resident at Stanford University. Dr. Fulton is board-certified in 
Anatomic Pathology.

Prior to joining PhenoPath, Dr. Fulton worked at Kaiser Permanente Medical Center 
in San Francisco, CA for 12 years and served in the roles of IHC Medical Director, 
Assistant Chief of the Medical Center Quality Department and Chief of Pathology.

In addition to serving as the IHC Medical Director at Kaiser and extensive experi-
ence in diagnostic immunohistochemistry, Dr. Fulton currently serves on the College 
of American Pathologists IHC Committee (2009 to present), as well as the Workgroup 
for IHC Validation Guidelines.

Please join us in welcoming Dr. Fulton!

ROS-1 is an orphan receptor tyrosine kinase that is phylogenetically 
related to the ALK tyrosine kinase gene. ROS-1 rearrangements occur in ap-
proximately 2% of lung adenocarcinomas, and several gene fusion partners have 
been identified including CD74, LRIG3, SDC4, TPM3, and FIG. Tumors that 
harbor a ROS-1 gene rearrangement have been found to be responsive to treat-
ment with the ALK inhibitor drug crizotinib (Xalkori®). Recent studies have 
demonstrated that FISH can be used to identify ROS-1 rearrangements in lung 
adenocarcinoma (positive ROS-1 FISH shown). A positive result with this test 
would therefore indicate that the patient may respond to treatment with crizo-
tinib. PhenoPath recommends testing for ROS-1 in all non-small cell lung car-
cinomas (NSCLC), especially when EGFR PCR and ALK FISH are negative. 
Please contact PhenoPath at 888-927-4366 for further information or ordering 
details. 

References: Yoshida et al. AJSP 37:554-562, 2013, Bergethon et al. JCO 30:863-70, 2012, 
Janne, P.  JCO 30:878-879, 2012

Now Available at PhenoPath®
ROS-1 (6q22.1) detected by FISH in NSCLC

Regan Fulton, MD, PhD
Welcome our newest pathologist
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Breast cancer frequently appears high in the differential diagnosis of carcinomas presenting as metastases. 
While markers such as estrogen receptor (ER) can be helpful, only a subset of metastatic breast cancers mani-
fest ER positivity, and ER expression can be seen in a significant fraction of metastatic carcinomas of other 
sites such as endometrium, thyroid, and lung. Breast-restricted markers such as GCDFP-15 and mammaglo-
bin A have been utilized for many years in this context, but their sensitivities are in the 70-80% range, and 
expression of these has also been described in ovarian and other cancers, leaving room for improvement.

GATA-3 is a new marker for the identification of carcinomas of the breast and urothelium. A member of a 
family of transcription factors (GATA1 through GATA6), it derives its name from an ability to bind to the 
DNA sequence GATA. GATA-3 regulates luminal epithelial differentiation in the breast, but is not a breast-
restricted target: for example, GATA-3 is an important regulator of T cell development. Published studies 
have demonstrated that GATA-3 expression, as determined by immunohistochemistry, is found in urothelial 
carcinomas as well as breast cancers; in fact, GATA-3 may be one of the most sensitive markers of high-grade 

urothelial carcinomas. And within breast carcinomas GATA-3 shows significantly higher sensitivity than the reported sensitivity of GCDFP-15 or 
mammaglobin A, although it may be in the context of “triple negative” breast cancers in which GATA-3 shows greatest superiority over previous 
breast-restricted markers. GATA-3 expression is highest in lobular carcinomas of the breast, where its sensitivity approaches 100%. The specificity 
of GATA-3, however, has not yet been fully determined, as there are conflicting reports of GATA-3 expression in squamous cell carcinomas and 
carcinomas of other sites, such as stomach. Furthermore, caution should be exercised as GATA-3 may prove to be a marker in which the apparent 
specificity and sensitivity may be antibody dependent, as has been shown with other transcription factors CDX2 and TTF-1
References: Gruver AM et al. Arch Pathol Lab Med 136:1339-46, 2012, Gonzalez RS et al. Hum Pathol 44:1065-70, 2013, Yang M and Nonaka D. Mod Pathol 23:654-
61, 2010, Borrisholt M et al. Appl Immunohistochm Mol Morphol 21:64-72, 2013

GATA-3: a novel marker of breast and urothelial carcinomas

p40: the new p63? Antibody p40 clone BC28 recognizes the ΔNp63 isomer of p63

MEET OUR PATHOLOGISTS AT THE FOLLOWING MEETINGS     For up-to-date information, visit our website: www.phenopath.com

ICCS: Int’l Clinical Cytometry Society 28th Annual Meeting
October 11-15, 2013, Ft. Lauderdale, FL
Steven J. Kussick, MD, PhD presents:

October 11, 8:45 AM: “Instrumentation and Sample Preparation”
October 11, 2:30 PM: “9/10 Color Flow Cytometry for the Efficient Diagnosis of Lymphoid Neoplasms”
October 14, noon workshop: “Tricky Normal and Abnormal Cell Populations in Leukemia/Lymphoma Immunophenotyping”
October 15, 11:00 AM: “Effects of Therapy on Flow Cytometry Interpretation”

Minnesota Society of Pathologists Meeting
November 1-2, 2013, Minneapolis, MN
Allen M. Gown, MD presents:

November 1, 11:15 AM:“Next Generation Immunohistochemistry: A Window onto the Molecular Biology of Tumors”
November 2: Case Studies

AMP 2013 Molecular Pathology Outreach Course - AMPlicons: A Practical Molecular Toolkit and Case Studies
November 13, 2013, Phoenix, AZ
Harvey Greisman, MD, PhD, presents:

“Molecular evaluation of chronic lymphocytic leukemia” (afternoon Hematopathology case study session)
California Society of Pathologists Meeting   
December 3-5, 2013, San Francisco, CA    Visit us at booth #35
Allen M. Gown, MD presents:

December 5, 7:00 - 9:00 PM, Hospitality Suite: “Next Generation Immunohistochemistry: 
A Window onto the Molecular Biology of Tumor”

Michigan Society of Pathologists Meeting
December 7, 2013, Detroit, MI
Allen M. Gown, MD presents:

December 7, 12:30 - 1:30 PM: “Next Generation Immunohistochemistry: A Window onto the Molecular Biology of Tumor”

Although generally referred to as a single molecule, p63 actually consists of at least two isoforms, referred to 
as TAp63 and ΔNp63. Furthermore, p63 has been described as a ‘two-in-one’ family of opposing molecules: 
TAp63 is a p53-like tumor suppressor gene, while ΔNp63 functions as an oncogene. Antibodies to p63 have 
been used for many years to identify myoepithelium in the breast, the outer cell layer in prostatic glands, and 
squamous (and transitional cell) differentiation. More recent studies have suggested that the predominant 
p63 isoform in basal and myoepithelial cells is the ΔNp63 isoform. This latter isoform is also the predomi-
nant p63 transcript in squamous cell carcinomas of lung and other sites. The TAp63 isoform has a much 
wider tissue distribution. The 4A4 anti-p63 clone that has been in use for many years is actually a “pan-p63” 
antibody, identifying both the ΔNp63 and the TAp63 isoforms; a far more squamous-specific marker would 
theoretically be a monoclonal antibody identifying epitopes unique to the ΔNp63 isoform; indeed, such 
reagents have now become available and have recently been demonstrated to be significantly more specific for 
squamous cell carcinoma than the older “pan p63” monoclonal antibodies.
References: Bishop JA et al. Mod Pathol 25:405-15, 2012; Nonaka D. AJSP 36:895-9, 2012

Triple negative breast cancer positive 
for GATA-3 expression

p40 expression in poorly differentiated 
squamous cell carcinoma of lung



PhenoPath is pleased to announce the p16 (CDKN2A) FISH assay to detect homozy-
gous p16 gene deletions in formalin-fixed paraffin-embedded (FFPE) tissue specimens.  A 
common diagnostic challenge in lung and pleural biopsy pathology is the assessment of 
atypical mesothelial proliferations where the main differential is reactive mesothelial cells 
versus mesothelioma. One molecular marker that has been investigated to aid in this differ-
ential is the cell cycle regulatory protein p16INK4a. In recent studies, homozygous deletion 
of p16INK4a by FISH has been reported in 22-74% of mesotheliomas. This characteristic 
of mesothelioma can therefore be employed in the often-difficult differential diagnoses of 
spindle cell mesothelial proliferations where immunohistochemical markers cannot distin-
guish between benign and malignant mesothelial proliferations. Importantly, while a posi-
tive result is highly specific for mesothelioma in the appropriate clinical setting, it should be 
noted that a negative result does not rule out the possibility of a mesothelioma. This FISH 
assay has been validated on formalin-fixed paraffin-embedded (FFPE) tissue sections. Please 
contact PhenoPath Client Services for details.

PhenoPath is pleased to present clinical case studies (PhenoCases) that provide educational insights into the latest developments in tumor analy-
sis. We will post challenging and informative case studies on our website (phenopath.com/#/educational-media) on a monthly basis. Many cases 
will highlight the optimal and selective use of ancillary techniques such as immunohistochemistry, fluorescence in situ hybridization, PCR, and 
flow cytometry to supplement and complement the H&E sections in arriving at the correct diagnosis. 
The first PhenoCase involves a 32-year-old male who presented with a retroperitoneal mass displacing the pancreas and duodenum anteriorly, with 
no other significant history and no apparent adenopathy. The submitting pathologist considered desmoplastic small round cell tumor (DSRCT) as 
the most likely diagnosis, based on the histology as well as the co-expression of desmin and cytokeratins demonstrated in their laboratory. A prior 
biopsy of the lesion one month earlier had been interpreted as tumor showing myogenin positivity by IHC in their laboratory, raising the question 
of the diagnosis of rhabdomyosarcoma. Please refer to our website for the diagnostic findings, discussion, conclusion and references. 

Chronic myelogenous leukemia (BCR-ABL1+) is a myeloproliferative neoplasm charac-
terized by a neutrophilic leukocytosis and the presence of the chromosomal translocation 
t(9;22)(q34;q11.2), which results in the BCR-ABL1 fusion gene.  This fusion encodes an 
abnormal oncoprotein with constitutively activated tyrosine kinase activity.  

The 2013 National Comprehensive Cancer Network (NCCN) practice guidelines for the 
diagnosis and management of chronic myelogenous leukemia (CML) recommend a base-
line quantitative RT-PCR measurement of BCR-ABL1 transcripts as part of the initial di-
agnostic work-up of patients suspected of having CML, and post-therapeutic monitoring 
of BCR-ABL fusion transcripts as an integral part of subsequent treatment and manage-
ment.  To facilitate clearer reporting of BCR-ABL real-time PCR results, PhenoPath has 
updated its reporting format to include a graphical representation of current and historical 
data.  These reports will allow patients and oncologists to view how a patient is responding to tyrosine kinase inhibitor therapy over time, and more 
clearly indicate whether a patient has reached a major molecular response (MMR), an important milestone in CML therapy.

PhenoPath upgrades its BCR-ABL PCR reports

PhenoCases

p16 (CDKN2A)/CC9 FISH Assay Now Available

p40: the new p63? Antibody p40 clone BC28 recognizes the ΔNp63 isomer of p63

References: 1.  Monaco et al. AJCP 135:619-627, 2011  2.  Chiosea et al. Mod Pathol 21(6):742-7, 2008  3.  Chung et al. J Clin Pathol 63(7):630-4, 2010
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FEATURED 
At Our Fall Quarterly Conference
Wayne W. Grody, MD, PhD
PhenoPath Laboratories, November 21, 2013, 6:30 PM (light dinner), 7:30 PM (talk)

Wayne W. Grody, MD, PhD, will present “Adventures in Clinical Genomics: Diagnostic Yield, Incidental 
Findings, Genetic Privacy and Gene Patents” at the PhenoPath Fall Conference at 7:30 PM on Thursday, 
November 21, 2013.  Dr. Grody will also be giving a daytime lecture at noon the same day entitled, “Re-
flections on the Evolution and Future of Molecular Pathology and Cytogenetics.”

Dr. Grody is a Professor in the Departments of Pathology & Laboratory Medicine, Pediatrics, and Human 
Genetics at the UCLA School of Medicine.  He is the director of the Molecular Diagnostic Laboratories 
and the Clinical Genomics Center within the UCLA Medical Center, one of the first such facilities in the 
country to offer DNA-based tests for diagnosis of a wide variety of genetic, infectious, and neoplastic dis-
eases, as well as bone marrow engraftment, patient specimen identification and paternity testing by DNA 
fingerprinting, and clinical genomic DNA sequencing for undiagnosed disorders. Dr. Grody has been one 
of the primary developers of quality assurance and ethical guidelines for DNA-based genetic testing for a 
number of governmental and professional agencies including the FDA, AMA and CAP.  He served as a 
member of the NIH-DOE Task Force on Genetic Testing, and was the working group chair for develop-
ment of national guidelines for cystic fibrosis and factor V-Leiden mutation screening. 

As a sidelight, Dr. Grody has been active in the film and television industries for many years, first as film 
critic for MD Magazine, a national leisure journal for physicians, then as technical advisor and sometime 
writer for a number of feature films, TV movies, and television series including Life Goes On, Chicago 
Hope, CSI, Medium, Law and Order, Heroes, and both Nutty Professor movies.  
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