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1342 “Separation Artefact” V Lymphovascular Invasion: Are Mimics Only
Mimics?
SH Barsky, Y Ye, NJ Karlin. The Ohio State University College of Medicine, Columbus,
OH; Olive View, Sylmar, CA.
Background: Separation artefact (SA), the appearance of tumor clumps within empty
tissue spaces is thought to be a tissue artefact of no significance. SA, however, often
mimics the appearance of tumor lymphovascular invasion (LVI), a finding of great
clinicopathological significance. Because recent experimental evidence has suggested
that LVI my evolve from tumor-induced lymphovasculogenesis where endothelial cells
form from mesenchymal stem cell precursors and grow circumferentially around the
tumor cell clumps, we wondered whether SA might, in fact, be an early stage of LVI and
therefore of similar prognostic significance.
Design: 3 groups of 100 cases each of infiltrating ductal carcinomas of the breast stratified
for patient age, tumor size, lymph node and ER status were studied and compared with
their disease free survival (DFS) and overall survival (OS) statistics. The first group
consisted of cases showing SA but no LVI. The second group consisted of cases showing
LVI.The third group consisted of cases showing islands of infiltrating ductal carcinoma
without either SA or LVI. Cases from each group were subjected to laser capture
microdissection. 1000 tumor cell clusters and surrounding extracellular matrix from
each case were dissected out and pooled. RNA extraction and RT-PCR were carried out
using the appropriate primers for the following angiogenic factor and receptor genes:
VEGF, bFGF, Ang-1, Ang-2, Flk-1, Flt-1, Tie-1, Tie-2 and CD31.
Results: The RT-PCR expression profile of the group showing SA strongly resembled
the expression profile of the group showing LVI. Specifically both groups showed
high expression of VEGF, bFGF, Ang-1, Ang-2, Flk-1, Flt-1, Tie-1 and Tie-2. CD31
expression, however, was absent in the SA group but present in the LVI group. In
contrast, the third group lacking SA and LVI showed lower levels of VEGF and bFGF
and absent Ang-1, Ang-2, Flk-1, Flt-1, Tie-1, Tie-2 and CD31. Both by univariate and
multivariate analysis, SA and LVI showed similarly strongly negative correlations
with DFS and OS.
Conclusions: The similar expression profile of angiogenic factors and their
corresponding receptors in both the SA and LVI groups together with their similarly
strongly negative predictive value for OS and DFS suggests that SA may not be an
artefact at all but rather an early stage of LVI. SA may signify a stage where the tumor cell
clumps have stimulated lymphovasculogenesis but an earlier stage where the
conversion of the mesenchymal cell to the endothelial cell has not yet been completed.

1343 Contributions of Somatic Mismatch Repair Defects to a Differential
Microsatellite Profile of MEN 2A C-Cell and Adrenal Medullary Hyperplasias
A Blanes, JJ Sanchez-Carrillo, SJ Diaz-Cano. University of Malaga School of
Medicine, Malaga, Spain; King’s College Hospital, London, United Kingdom.
Background: C-cell hyperplasias (CCH) and adrenal medullary hyperplasias (AMH)
have been reported genetically heterogeneous in multiple endocrine neoplasia 2A.
The contribution of DNA mismatch repair to this profile remains unknown.
Design: Microdissected samples from 22 CCH foci and 34 AMH nodules were selected
for loss of heterozygosity and single nucleotide polymorphism analyses. Five
polymorphic DNA regions from TP53, RB1, WT1, and NF1 were systematically studied
by polymerase chain reaction-denaturing gradient gel electrophoresis. Ki-67
(proliferation) and in situ end labeling (ISEL, apoptosis) and kinetic (MIB-1/ISEL)
indices were calculated in each sample. Mismatch repair was assessed by MLH1 and
MSH2 sequencing and immunostaining in lesions with ≥2 abnormal microsatellite
loci (microsatellite instability-high) and in lesions from a sex and age matched control
group (11 foci with ≤1 abnormal microsatellite). Only informative cases were included
in the final analysis.
Results: The microsatellite analysis showed microsatellite abnormalities for TP53
(12/20, 60%), RB1 (8/14, 57%) in CCH. In contrast, AMH revealed heterogeneous and
lower incidence of microsatellite abnormalities for TP53 (9/31, 29%), RB1 (3/25, 12%),
WT1 (9/28, 32%), and NF1 (9/19, 47%). Coexistent microsatellite abnormalities in at
least two loci (microsatellite instability-high) were observed in 11 samples (20%, 5
CCH and 6 AMH), always involving TP53 in CCH and NF1 in AMH. A significant
decrease of MLH1 or MSH2 protein expression with no gene mutations was identified
in lesions with high microsatellite instability. The kinetic index of lesions was
significantly higher in lesions with microsatellite instability-high (261.25) than in
lesions with no or one abnormal microsatellite (169.38), due to a significantly lower
ISEL index.
Conclusions: 1. Somatic down-regulation of mismatch repair proteins contributes to
both the accumulation of microsatellite lesions and genetic heterogeneity in MEN 2A
lesions, resulting in a differential microsatellite profile (predominating TP53 in CCH
and NF1 in AMH). 2. MEN 2A genetically instable lesions reveal the most advantageous
kinetic profile, essentially due to down-regulated apoptosis.

1344 Slit2 Expression in Human Neoplasms: A Preliminary Tissue
Microarray Study of 839 Cases
N Chen, XQ Chen, J Gong, B Yang, YT He, W Yin, XL Liu, XJ Wang, Q Zhou. West China
Hospital, West China Medical School, Sichuan University, Chengdu, Sichuan, China.
Background: Slit2, a member of the recently identified Slit protein family, function as
chemorepellent of neuronal migration and inhibitor of leukocyte migration, via cellular
signalling through binding to the Roundabout (Robo) receptors. Recently, Slit2 was
reported to be overexpressed in several cancer cell lines and cancer tissues. Slit2
appeared to be involved in tumor angiogenesis through Slit-Robo interaction and the
PI3K pathway.
Design: Expression of Slit2 protein was evaluated by immunohistochemistry with a
monoclonal antibody (gift of Dr. J. Geng, University of Minnesota) in 839 tissue samples
using tissue microarrays (TMAs). The TMAs were constructed as described by Chen

and Zhou (Am J Clin Pathol, 124:103), and included the following tumors: esophageal
squamous carcinoma (164 cases), gastric adenocarcinoma (115), colorectal
adenocarcinoma(207), hepatocellular carcinoma (49), adenocarcinoma (62) and
squamous carcinoma (70) of the lungs, various types of soft tissue sarcomas (113),
lymphoblastic lymphomas (18) and diffuse large B cell lymphomas (41).
Results: Moderate to strong reactivity for Slit2 was observed in 36.5-59.2% of
gastrointestinal adenocarcinomas and hepatocellular carcinomas. Positivity in
squamous carcinomas was much lower (8.6-12.8%) and weaker. The sarcomas and
lymphomas lacked reactivity with this antibody, except for focal staining in synovial
sarcomas and clear cell sarcomas. Our preliminary data did not reveal significant
correlation between Slit2 expression and tumor grade, stage, and patient survival. A
more comprehensive study is underway for better understanding of this molecule.
Conclusions: Slit2 appeared to be preferentially expressed in carcinomas, notably
adenocarcinomas, but was absent in most sarcomas and lymphomas. These data indicate
that Slit2 might serve as a potential immunomarker for a subset of human neoplasms,
particularly glandular epithelial cancers.

1345 Expression of Peroxisome Proliferator Activated Receptor Gamma
(PPAR-γγγγγ) in Pancreatic Ductal Adenocarcinoma (PDAC) and Pancreatic
Intraepithelial Neoplasia (PanIN)
Y Dancer, M Moghadamfalahi, J Thibodeaux, J Albores-Saavedra. The Methodist
Hospital, Houston, TX; Lousiana State University, Shreveport, LA.
Background: The peroxisome proliferator activated receptors (PPARs) are ligand –
dependent transcription factors which belong to a nuclear hormone superfamily. PPAR-
γ has been shown to participate in growth inhibition and differentiation in several
cancers. In the pancreas, PPAR-γ and its agonists have been proposed to act as tumor
suppressors and possibly differentiation factors. The role of PPAR-γ in normal
differentiation and in tumorigenesis is unknown. Past studies have revealed that PanINs
accumulate clonal genetic changes, showing that they are precursors of ductal
adenocarcinomas. In this study, we evaluated expression patterns of PPAR-γ in the
progression of PanIN to PDAC.
Design: 28 surgically resected specimens with PDAC were reviewed and the most
representative paraffin-embedded blocks were chosen for further analysis.
Clinicopathologic characteristics, which included age, tumor size and AJCC stage
were evaluated. The median age of the patients at the time of operation was 64 years
(range 34-82 ). Immunostaining with PPAR-γ (mouse monoclonal antibody, Santa Cruz,
CA) was performed on the study specimens. Results were graded as positive if more
than 10 percent of cells showed staining. In the positive cases, the staining patterns
were assessed by two pathologists using light microscopy. Chi -Square analysis and
the Student T Test were used to generate the statistical data.
Results: Sixteen of twenty eight cases (57.2%) were positive for PPAR-γ . The mean
ages were 63 ± 8.39 in the PPAR-γ positive group vs. 64.14 ± 15.37 in the negative
group (p>0.05). Tumor sizes were 3.56 ±1.01 vs. 2.64 ±1.00 (p>0.05). Only cytoplasmic
staining was observed in normal ductal epithelium. Weak to moderate staining was
observed in PanIN. Both cytoplasmic and nuclear staining was observed (60%
cytoplasmic and 40% nuclear). In the invasive component of PDAC , staining was
predominantly nuclear. The nuclear staining was from moderate to strong intensity.
Conclusions: PPAR-γ expression was confined to the cytoplasm of normal ductal
epithelial cells in our study. We demonstrated low nuclear expression of PPAR-γ in
precancerous lesions and high nuclear expression of PPAR-γ in PDAC. Our data
suggests PPAR-γ might be involved in the progression of PanIN to PDAC.

1346 Identifying Genes that Regulate Organogenesis: A Gene-Trap Approach
in Zebrafish
JM Davison, SD Leach, MJ Parsons. Johns Hopkins Medical Institutes, Baltimore,
MD.
Background: Organogenesis is the tightly orchestrated process by which embryonic
primordia develop into fully-differentiated and functional organs. In the context of the
adult organ, genes which play a role in organogenesis and embryo patterning are utilized
for such vital homeostatic processes as tissue maintenance, renewal and regeneration
after injury; their function is altered in many human disease states ranging from genetic
syndromes to cancer. The zebrafish (Danio rerio) is an ideal model vertebrate organism
in which to study organogenesis: the developing zebrafish is transparent, allowing
one to visualize developing organs; many zebrafish organs exhibit striking histologic
similarity to human tissues; and zebrafish are small enough to be used in forward genetic
screens. We have designed a novel “gene-trap” screen in zebrafish to identify genes
which are expressed in developing organs and to study their function.
Design: The Tol2 transposon has been engineered to carry a gene-trap construct (fig.
1A). This plasmid construct is injected with Tol2 transposase mRNA into single-cell
zebrafish embryos. The transposase enzyme catalyzes the transposition of the vector
from the donor plasmid to random sites throughout the genome. Injected fish are bred
with wild-type zebrafish to obtain F1 embryos which are screened for GFP expression.
GFP is expressed under the control of the “trapped” gene’s regulatory elements when
the construct transposes into the transcribed portion of a gene (fig. 1A). The gene trap
vector is potentially mutagenic because it disrupts exon splicing and open reading
frames.
Results: Over twenty distinct GFP expression patterns have been observed in F1
embryos from the initially injected F0 founders. Two such patterns are illustrated (fig.
1B).
Conclusions: Our gene-trap approach has been utilized to identify regions of the
genome harboring genes which are expressed during organogenesis. We are currently
raising these F1 embryos and work has begun in order to identify the loci harboring
inserts. Also, transgenic lines expressing Gal4VP16 in tissue specific patterns are
being raised.



Contributions of Somatic Mismatch Repair Defects to a Differential Microsatellite 
Profile of MEN 2A C-Cell and Adrenal Medullary Hyperplasias
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Result
The microsatellite analysis showed microsatellite abnormalities for 
TP53 (12/20, 60%), RB1 (8/14, 57%) in CCH. In contrast, AMH 
revealed heterogeneous and lower incidence of microsatellite 
abnormalities for TP53 (9/31, 29%), RB1 (3/25, 12%), WT1 (9/28, 
32%), and NF1 (9/19, 47%). 
Coexistent microsatellite abnormalities in at least two loci 
(microsatellite instability-high) were observed in 11 samples 
(20%, 5 CCH and 6 AMH), always involving TP53 in CCH and 
NF1 in AMH. A significant decrease of MLH1 or MSH2 protein 
expression with no gene mutations was identified in lesions with 
high microsatellite instability.
The kinetic index of lesions was significantly higher in lesions 
with microsatellite instability-high (261.25) than in lesions with 
no or one abnormal microsatellite (169.38), due to a significantly 
lower ISEL index.

Design
Microdissected samples from 22 CCH foci and 34 AMH nodules 
were selected for loss of heterozygosity and single nucleotide 
polymorphism analyses. Five polymorphic DNA regions from 
TP53, RB1, WT1, and NF1 were systematically studied by 
polymerase chain reaction-denaturing gradient gel electrophoresis. Ki-
67 (proliferation) and in situ end labeling (ISEL, apoptosis) and 
kinetic (MIB-1/ISEL) indices were calculated in each sample. 
Mismatch repair was assessed by MLH1 and MSH2 sequencing 
and immunostaining in lesions with ≥ 2 abnormal microsatellite loci 
(microsatellite instability-high) and in lesions from a sex and age 
matched control group (11 foci with ≤ 1 abnormal microsatellite). Only 
informative cases were included in the final analysis.

Background
C-cell hyperplasias (CCH) and adrenal medullary hyperplasias 
(AMH) have been reported genetically heterogeneous in multiple 
endocrine neoplasia 2A. The contribution of DNA mismatch repair 
to this profile remains unknown.

Conclusions
1. Somatic down-regulation of mismatch repair 
proteins contributes to both the accumulation of 
microsatellite lesions and genetic heterogeneity in 
MEN 2A lesions, resulting in a differential 
microsatellite profile (predominating TP53 in CCH 
and NF1 in AMH).
2. MEN 2A genetically instable lesions reveal 
the most advantageous kinetic profile, 
essentially due to down-regulated apoptosis.




