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¢ Introduction

Medullary Thyroid Carcinoma (MTC) Is a
relatively rare cancer that occurs both
sporadically and in the setting of inherited
RET protooncogene mutations associated
with Multiple Endocrine Neoplasia Type 2.
Our goal was to review our local experience
with MTC.

¢ Methods & Materials

A retrospective study was performed of all patients
undergoing thyroidectomy for a diagnosis of
thyroid cancer in a single institution from
01/01/2001-12/31/2011. Charts were reviewed for
demographic variables, operative notes, pathology
reports, and biochemical data.

A total of 352 patients were identified who
underwent thyroidectomy for thyroid cancer. Of
these, 14 (4%) patients had a diagnosis of MTC. All
but one patient underwent initial thyroidectomy at
our high-volume thyroid center; that patient
underwent thyroid lobectomy in the community for a
thyroid nodule and was referred for further
management once the diagnosis of MTC was made.
One patient underwent thyroid lobectomy at our
center for unilateral goiter;, when MTC was
diagnosed on final pathology, the patient did not
follow up for additional surgical management. One
patient underwent prophylactic thyroidectomy for
known MENZ2A; the remainder of the patients
underwent therapeutic thyroidectomy and
appropriate lymph node dissection. Results of
genetic testing for MEN2 were available for 5
patients; 4 tested positive for MEN2A and 1 tested
negative.

¢ Images
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Figure 1- Gross pathology of two thyroid specimens with MTC.

Tumors tend to develop in the superior and posterior aspect of the
thyroid, in the location of embryonic migration of the c-cells.

hyperparathyroidism is one of the prominent symptoms common to

MENZ2A patients.
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Figure 3-Alogarithim for genetic screening in apparently

sporadic cases

Figure 4-CT Scan of bilateral pheochromocytoma (arrows)

In a patient with MTC. Pheochromocytoma is
approximately 50% of MEN2A and MEN 2B

present in
patients.

of MTC.

Figure 5- Eyelid and tongue neuromas and eyelid inversion
characteristic of MEN2B.

¢ Conclusion

Although our experience with MTC Is small, we
found that MTC represents approximately 5% of all
thyroid cancers treated at our center. This is In
line with the incidence rates seen In the literature.
It was difficult through retrospective chart review to
determine decision-making algorithms and
outcomes. This may be specific to our region,
where referrals and care tend to be fragmented. A
protocol-based multidisciplinary approach for
these patients would ensure that patients receive
appropriate treatment and follow-up.
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ABSTRACT

Purpose: Cosmetic outcome Is frequently used to assess
guality of life (QOL) outcomes in patients that have
undergone treatment for breast cancer. As such, an
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Table 1: Demographic comparison of survey participants

Demographic Variables

Graph 1: Comparison betweenthe students’ and the physician’s assessment of cosmetic outcome using the Harvard Scale of Breast Cosmesis

Students vs. Physician Assessment of Breast Cosmetic Outcome

45 0% Graph 2: Agreement comparisons between the four-point Harvard Scale and a two-point scale

evaluation of the quality and objectivity of the Harvard Scale,
a commonly-used assessment tool utilized to evaluate
cosmetic outcome In breast cancer patients, Is important in
gauging objective and congruent QOL expectations following
breast cancer treatment.

Materials and Methods: Seventeen (17) patients enrolled
on a Phase Il protocol, involving Accelerated
Hypofractionated Radiotherapy after Breast Conserving
Surgery for early stage breast cancer treatment, were
assessed at four post-operative time points within a one-year
window following radiation treatment. Each time point
assessment was completed by the treating physician using
the four-tier Harvard Scale (Excellent, Good, Fair, Poor) to
compare the treated breast to the controlled breast. A survey
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iIncluding the same de-identified images was then distributed
to forty-four (44) medical students and residents in hopes of
assessing the validity of the Harvard Scale.
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Results: Of the 44 medical student and resident
respondents, there was equal distribution between male (23)
and female (21), with the majority of respondents describing
themselves as single (82%), Caucasian (70%), and less than
twenty-nine (29) years of age (89%). The physician’s
assessment of cosmetic outcome differed somewhat from the
respondent averages: Excellent (43% vs. 27%), Good (34%
vs. 34%), Fair (20% vs. 28%) and Poor (3% vs. 11%).
Congruence between the physician and the respondents in
the same four categories showed to be 49%, 37%, 44%, and
86%, respectively. Finally, when combining the categories
iInto a bimodal representation of Excellent/Good (70%) versus
Fair/Poor (72%), there was a significant increase In
congruence between the treating physician and the
respondents.

THE HARVAD SCALE OF BREAST COSMESIS

PLEASE ASSESS BREAST COSMESIS AT THIS TIME. (Circle the number next to the word that best descrnbes the
cosmeltic results.)

EXCELLENT: when compared to the untreated breast or the original appearance of the breast, there is
minimal or no difference in the size or shape of the treated breast. The way the breast feels (its texture) Is
the same or slightly different. There may be thickening, scar tissue or fluid accumulation wathin the breast,
but not enough to change the appearance

GOOD: there is a slight difference in the size or shape of the treated breast as compared to the opposite

breast or the onginal appearance of the treated breast. There may be some mild reddening or darkening of
the breast. The thickening or scar tissue within the breast causes only a mild change in the shape or size

@ LOUISVILLE
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FAIR: Obvious differences In the size and shape of the treated breast. This change a quarter or less of
the breast. There can be moderate thickening or scar tissue of the skin and the breast, and there may be
0bvIous color changes

Conclusion: Evaluation of cosmetic outcome following
treatment for early stage breast cancer can be a subjective
process, often differing from evaluator to evaluator. Our
results suggest that a two point scale in place of the four-
point Harvard Scale would be a better method to evaluate
cosmetic outcome due to the significant improvement in
congruity among evaluators.

Contact Information:
Allison M. Hunter
University of Louisville School of Medicine
amhuntOl@louisville.edu
University of Louisville Cancer Education
Program Participant
NIH/NCI R25 grant support

POOR: marked change In the appearance of the treated breast involving more than a quarter of the breast
tissue. The skin changes may be obvious and detract from the appearance of the breast. Severe scarrnng
and thickening of the breast, which clearly alters the appearance of the breast, may be found
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Abstract Results

Path Designer Network 1
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Introduction

Salivary glands have a critical role in maintaining the
dynamic equilibrium of the oral cavity. Saliva has
antimicrobial properties, lubricates food for swallowing
and initiates carbohydrate digestion. Salivary gland
cancers occur in approximately one in every 50,000
people each year in the United States. Recent studies
suggest that translocases (adenine nucleotide
translocase?) or flippases /floppases (P-glycoproteini;
MDR1'; ABCB1!) are factors in eliciting cancer cell death
and promising therapeutic targets. Additionally, lipid
flippases/floppases or scramblases may play arole in
sorting of salivary secretory proteins in the parotid
gland. Our objective was to identify which flippases are
present in the parotid gland and determine their location
In the acinar cell.

Background

Parotid secretory protein (PSP) Is an excellent marker for
regulated secretion from the parotid gland. Prior work In
the laboratory has demonstrated that PSP binds to
phosphotidylinositol-3,4-phosphate (P13,4P,) in the
secretory granule membrane and thus be potentially
sorted into the regulated secretion pathway?3. The
presence of flippases/floppases is critical to flip P13,4P,
from the granule outer membrane leaflet where it is
synthesized to the inner leaflet wherein it binds to the
cargo protein.
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Co-localization of and lipid towards the lumen (L) in parotid acinar

cells.

HYPOTHESIS

Translocases or flippases/floppases are present in secretory
granules in parotid acinar cells.

Translocase Activity in Parotid Acinar Cells

OF McKinley Soult!, Venkatesh Srirangapatnam, Ph.D', Anne L. Carenbauer?!, Douglas Darling, Ph.D.1
1Dept. of Oral Health and Rehabilitation, “Dept. of Biochemistry & Molecular Biology University of
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Methods

The presence of translocases or flippases/floppases was determined by PCR and immunocytochemistry. Total RNA
was Isolated from the parotid glands of healthy adult Sprague-Dawley rats and quantiated. cDNA from the total RNA
was synthesized using the High Capacity cDNA Reverse Transcriptase Kit (Applied Biosystems) following the
manufacturer's protocol. The cDNA was then used for analytical and quantitative PCR. Primers for specific
flippases/floppases or translocases were designed from mRNA sequences selected from NCBI nucleotide databases.
The analytical PCR products were visualized by agarose gel (1%) electrophoresis. The mRNA levels for the selected
proteins were guantitated by real-time PCR using the QuantiTect SYBR Green kit protocol and the expression
normalized to GAPDH. A select few proteins were localized by immunofluorescence on paraffin-embedded adult
parotid tissue sections. Prior to immunohistochemistry (IHC), the parotid sections were subjected to antigen
retrieval. The tissue was then blocked with 10% normal goat serum in phosphate buffer saline, pH 7.3, (PBS) and
Incubated overnight with primary antibodies either to ABCA1 or ABCGL1. Following washes with PBS, the section
was incubated with FITC-tagged anti-rabbit IgG, washed and the binding visualized on an Olympus FV500 confocal
microscope.

Results

Expression levels of flippases (plotting the 1/dCt values)

1) ABCA1 4) ATP11A 7) ABCD3
2) PLSCR1 5) ATP11B 8) ABCG1 '
3) PLSCR2 6) ABCB6 9) CABC1 I

Atplia Atp11b AbcAl AbcB6 AbcF1 cAbcl

2a) PCR products of mRNA primers. ATP11A (4) and CABC1 (9) showed strong bands while PLSCR1 (2) PLSCR2 (3) expressed weak bands. ABCA1 (1),

ATP11B (5), ABCB6 (6), ABCD3 (7) and ABCG1 (8) expressed moderate bands. All primers showed no product in negative reverse transcriptase controls.

2b) RT-PCR analysis confirmed results of PCR. Individual threshold values were subtracted from the control GAPDH threshold. Reciprocal values were then
calculated and plotted.
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Immunocytochemistry was performed on adult rat parotid gland parafin sections to determine the pattern of expression of ABCA1 and ABCG1. Parotid sections
were labeled with anti-ABCG1 or . The anti-ABCG1 antibody showed no specific immunoreactivity. 3a) Anti-ABCAL in parotid acinar cells localized
on apical and basolateral membranes and potentially secretory granules, (L denotes lumen of acinus), 3b) differential interference contrast microscopy over
laid upon image 3a to reinforce acinar structure, 3c) DICM image of parotid acini.

Previous microarray analyses in the lab suggested the presence
of the flippases/floppases ABCA1l, ABCB6, ABCD3, ABCF1,
ABCG1, ATP11A, ATP11B, CABC1 and the scramblases PLSCR1
and PLSCRZ2, during parotid gland development. In the present
Investigation PCR analysis of these proteins demonstrated
strong bands for ATP11A and CABC1 genes and weak bands for
PLSCR1 and PLSCR2 genes. Quantitative PCR analysis showed a
high level of expression for ATP11A suggesting that it could be
the major flippase of the parotid gland, followed by CABCL1.
ABCA1, ABCB6 and ABCF1 were also strongly expressed.
ATP11B, ABCG1, PLSCR1 and PLSCR2 were weakly expressed.
Immunocytochemistry revealed strong localization of ABCAL at
apical and basolateral cell membranes and potentially In
secretory vesicles. ABCG1 was not detected.

Discussion

It Is Important to understand acinar cell differentiation and
secretory mechanisms to reactivate or regenerate the cell
systems and tissue, respectively, in patients with loss of salivary
gland function. IHC revealed localization of the cell membrane
lipid translocation protein ABCA1 near apical and basolateral
parotid acinar cell membranes and potentially secretory vesicles.
ABCA1 could be involved in parotid acinar cholesterol transport
since its primary mechanism throughout the body Is cholesterol
transport. ABCG1 did not localize. ATP11A and CABC1 had the
highest mMRNA expression and should be examined under IHC.

Conclusions

Several flippases/floppases or scramblases that could be
potentially involved in the secretory process are found in the
healthy parotid gland.

ATP11A and CABC1 had the highest levels of mMRNA expression
of those studied. IHC revealed localization of ABCA1 in the cell
membrane and possibly in secretory granule membranes.
Further analysis of these proteins will help elicit their role In
protein sorting in the parotid gland.
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METHODS

Two myeloid leukemia cell lines, U937 and K562,
were cultured in RPMI-1640 media. Cells were

INTRODUCTION

HYPOTHESIS MECHANISM

Calcium/Calmodulin dependent protein kinases Hypothesis

(CaMK) play an important role in cell signaling
cascades by linking increases In intracellular
calcium with biological processes. In myeloid
leukemia cells, calmodulin dependent protein kinase
Il (CaMKIl) promotes cell proliferation by binding to
RAS/RAF and stabilizing the mitogen-activated
protein kinase (MAPK) pathway. CaMKII also binds
to and phosphorylates retinoic acid receptor (RAR),
a nuclear hormone receptor transcription factor.
This phosphorylation of RAR Increases its
Interaction with co-repressors causing an inhibition
of RAR-mediated gene transcription. Alternatively,
CaMKIlV Is expressed at very low levels in myeloid
leukemia cells. However, pharmacological inhibition
of CaMKIl enhances CaMKIV mRNA and protein
expression, potentially through the de-repression of
CaMK4 transcription. The CaMK4 promoter
contains RAR response element (RRE) that can be
activated by retinoic acid. Since CaMKII can inhibit
RAR-mediated transcription, we hypothesize that
iIncreased CaMKII can repress CaMKIV
transcription. In this study, we investigated the
potential cross talk between CaMKIl and CaMKIV In
multiple myeloid leukemia cell lines.
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Pro-proliferation CaMKIl and pro-differentiation CaMKIV oppose each
other’s function in the regulation of leukemia cell proliferation.

Figure 1: Time course for K562 cells

sonicated for 5, 10, 15, and 20

minutes. Wells 1, 2, 3, and 4 contain

sonicated chromatin after
purification. Wells 5, 6, 7, and 8

contain sonicated chromatin before
purification. The optimal fragment
size of K562 cells i1s observed at 10

minutes.
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RESULTS

Figure 2: PCR results from U937
cells. 1 and 2 - positive control
PCR reactions with histone H3
antibodyimmunoprecipitates using
histone H3 and CaMKIV primers.
3 and 4 - RAR IPs PCR reactions
using histone H3 and CaMKIV
primers. 5 and 6 - negative control
using no antibody with histone H3
and CaMKIV primers. 7 and 8 -
did not contain DNA in the PCR
sample.
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Figure 3: PCR results from K562
cells. 1 and 2 - positive control
PCR reactions with histone H3
antibodyimmunoprecipitates using
histone H3 and CaMKIV primers.
3 and 4 - RAR IPs PCR reactions
using histone H3 and CaMKIV
primers. 5 and 6 - negative control
using no antibody with histone H3
and CaMKIV primers. 7 and 8 -
did not contain DNA in the PCR
sample.

treated with 10% formaldehyde to a final
concentration of 0.75% for 10 minutes to cross-link
the proteins to the DNA. Glycine was then added to
terminate the cross-linking reaction. Cells were then
washed and resuspended In lysis buffer. The lysate
was sonicated over a time course and the samples
were analyzed on a 1.5% agarose gel to determine
optimal conditions to obtain a desired fragment
length of 200-800 base pairs. The 15 minutes and
10 minutes samples were chosen for U937 and
K562 cells respectively. An iImmunoprecipitation (IP)
was then performed using an Abcam ChlP kit and
histone H3 and RAR-alpha antibodies. After the IP
was performed the DNA was purified and a
guantitative PCR was performed for analysis using
histone and CaMKIV promoters.

CONCLUSION

Repression of CaMK4 transactivation by CaMKI|
has previously been proven in our lab using HEK
293 cells as the transfected target cell. The
purpose of this study was to investigate whether this
occurs Iin vivo, In leukemia cells. The U937 and
K562 cell lines cannot be easily transfected, so a

ChlIP assay was utilized instead. Using the ChIP
assay we established the baseline for RAR-alpha
binding on CaMKIV promoter in the myeloid
leukemia cell lines. The next step In this process is
to inhibit CaMKIIl using KN-93 and to see how this
effects CaMKIV expression




Determining the relationship between ubiquilin 1 and insulin-like

UNIVERSITY OF

growth factor 1 receptor in HEK 293T cells. = LOUISVILLE

_ It’'s Happening Here.
Jara Vega Velez, Levi Beverly, PhD ®

University of Louisville, Louisville, KY

Background Results
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cancer. Insulin-like growth factor 1 receptor (IGF1R) activity | ,
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auto-phosphorylated and begins a signaling cascade that is
vital for cell proliferation and survival.
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| IGF1R activation after a period of starvation.
The obiectives of this experiment are: 310A IR B s canusOLN 53 KDA- | S e S WB.(\F(’QlNlLSJ)Iz)QLN
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