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Background

Enoxaparin inactivates factor Xa via
a complex formed after binding to
circulating anti-thrombin IIl.

This mechanism is reported to not
alter hemostatic measures such as
clotting time, PT or PTT.

To date, no clinical trials have shown
a causal relationship between the
clinical or pharmacological effects of
enoxaparin on INR.

The aim of our study Is to show the
clinical effect of enoxaparin on

International Normalized Ratio (INR).
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Methods

* Three hundred fifty cases were
reviewed from IRB approved
databases of patients undergoing
gastroesophageal or hepatobiliary
surgeries for malignancy.

« Forty-two of the patients received
30mg of enoxaparin daily and 247
received 40mg daily for prophylaxis
against venous thromboembolism
(VTE) starting post-operative day 1.

* 61 patients who did not receive
enoxaparin were used as controls.
INR levels were recorded for 6 days:
pre-operative to 5 days after surgery.

Table 1: Laboratory Measurements (mean + 95% CI)

Avg.
Pre-OP POD1 POD2 POD3 POD 4 POD5 Post-OP
40 mg enoxaparin
Hemoglobin
(mg/dl) 11.86 £ 0.24f 10.93+0.21 10.30 £ 0.22 9.85+0.20 9.76 £ 0.23 9.60 £ 0.21 10.26 £ 0.190
Platelets 218.41 196.51 + 178.31 + 182.71 197.12 + 206.67 = 192.05 +
(2000/ul) +13.63 11.25 10.10 11.03 13.06 13.45 11.10
Bilirubin
(mg/dl) 0.82+£0.10 0.99 £0.13 1.10+0.17 1.19 + 0.21% 1.29 + 0.28¢ 1.32+0.27 1.11+0.17¢
Creatinine
(mg/dl) 0.85+0.04 0.86 £ 0.04 0.86 £ 0.06 0.77 £0.04 0.74 £ 0.05 0.73+0.05 0.79+£0.04
30 mg enoxaparin
Hemoglobin
(mg/dl) 12.24 + 0.65 10.65 + 0.55 10.20 £ 0.55 9.61 + 0.58 9.73+0.60 9.65+0.48 10.06 £ 0.50
Platelets 246.11 + 21541 + 193.73 204.35 222.00 = 234.03 £ 211.25+
(2000/ul) 43.66 34.68 35.60 34.90 38.97 43.54 33.52
Bilirubin
(mg/dl) 0.68£0.12 0.75+0.13% 0.75 £ 0.20% 0.78 £ 0.21% 0.85+0.17t 0.92+0.31 0.80 £ 0.15%
Creatinine
(mg/dl) 0.87 £0.26 0.82£0.17 0.78 £0.14 0.73+0.15 0.71+£0.16 0.62 £ 0.061 0.74+£0.14
Control
Hemoglobin
(mg/dl) 12.48 £ 0.45 10.84 £ 0.47 10.33 £ 0. 47 10.23+0.44 10.20 £ 0.39 10.05+ 0.36 10.50 £ 0.36
Platelets 219.43 + 184.55 + 173.65 + 178.81 + 194.34 + 215.54 + 186.17 +
(2000/ul) 24.06 19.77 19.66 23.60 25.08 31.93 21.26
Bilirubin
(mg/dl) 0.76 £ 0.18 1.29+0.34 1.47 + 0.50 181 +0.64 2.04+£0.81 1.82 +0.86 1.57 +0.49

(mg/dl) 0.83+0.07 0.89+0.10 0.88+0.16 0.89+0.21 0.80+0.15 0.77+£0.13 0.85+0.13

Results

Median preoperative INR was 1.0 In
the 30mg, 40mg, and control groups.

The average post-operative INR In
both the 30 mg and 40 mg groups
were both significantly higher than
the average post-operative INR of
the control group (P=0.015 and
P=0.00075 respectively).

By postoperative day 5 the median
INR fell to 1.20 in drug groups.

Preoperative hemoglobin levels were
significantly lower in the 30mg vs
control (11.7 vs 12.8; P = 0.026).

Average post-operative bilirubin was
significantly different in the drug
groups vs controls; 30 mg vs control:
P=(0.008 40 mg vs control P = 0.028.
Platelet counts were not different
petween groups.

Clinical Effect of Enoxaparin on INR following Hepatobiliary & Gastroesophageal Resection

Matthew W. Kelecy, Jack Rostas MD., Travis Shutt MD. and Robert C.G. Martin MD. PhD.
University of Louisville, Department of Surgery, Division of Surgical Oncology

Results

Figure 1: All Patient INR (mean with 95% CI)
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Conclusions

This is the first clinical evidence of
the effect of enoxaparin on INR In
patients undergoing abdominal
surgeries.

We demonstrate an increase in the
INR for patients who received
enoxaparin for post-operative VTE
prophylaxis.

Future studies, will evaluate If these
Increase In INR that occur are
clinically relevant or related to lab
abnormalities.
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LINE-1 ORF-1 protein concentration in healthy women population and endometrial

Introduction

Endometrial cancer is the most common
gynecological cancer diagnosed in the U.S. It is
of great importance for clinicians to find a
reliable biomarker that can be measured in
blood in order to diagnose these patients earlier
and have a better prognosis. Interspersed
nuclear element 1 (LINE-1) is the most
abundant retrotransposon in the human body.
LINE-1 hyper-activation has been demonstrated
in many types of cancer including, colon,
prostate, lung, breast and endometrial. LINE-1
activation results in production of Open Reading
frame 1 and 2 (ORF-1 and ORF-2).

Objective and hypothesis

In this study serum was obtained from normal
and endometrial cancer patients and the
amount of ORF1p was quantified. The
hypothesis was that ORF1p is going to be
higher in cancer patients compare to normal
patients.

Methods

Healthy and cancer patients were enrolled from
the University of Louisville OBGYN Physician
Outpatient Center and James Graham Brown
Cancer Center (controls= 24 cases= 2). Blood
was collected and serum was separated by
spinning down. ORF-1p was measured using a
quantitative in-house ELISA with a polyclonal
antibody in the department of pathology at
University of Louisville.

Results

The mean ORF-1 protein concentration in the
normal population was 9.31 (SD=8.25) ng/ml.
The cancer patients ORF-1 protein
concentration was 0 ng/ml.

Conclusions

The results do not suggest that ORF-1 protein is
increased in endometrial cancer patients.
However, these data can be used as a baseline
of normal patient population for future studies.
Disadvantages of this study include a small
sample population because of a lack of time to
recruit healthy women and endometrial cancer
patients.

cancer patients

E. Martinez#, S.D Jortani PhD?, W. Goldsberry MD?,K. Hosseinnejad MD?, E. Stauble MD?
University of Louisville Department of OBGYN!? University of Louisville Department of
Pathology?, James Graham Brown Cancer Center3, University of Louisville School of Medicine*

Abstract Introduction Methods

Endometrial cancer is the most common
gynecological cancer in the U.S. There are
54,870 cases diagnosed in the United States and
10,170 pts die annually. Although it mainly affects
postmenopausal women there are other risk
factors such as obesity, altered menstrual cycles,
infertility, tamoxifen use, among others.

Abnormal uterine bleeding is present in
approximately 75 to 90 percent of women with
endometrial carcinoma This is why is so important
for clinicians to find a biomarker to treat these
patients earlier and increase their survival. LINE-1
hyper-activation has been demonstrated in many
types of cancers.

Line-1 is the most abundant human LINE. The
most abundant LINE in humans is LINE-1 (L1)
which constitutes at least 17% of the human
genome. Indeed it is considered as a mammalian
retroelement that propagates via reverse
transcriptase (RT) and RNA intermediates.

The mRNA encodes two proteins, ORF1, a
chaperone protein, and ORF2, which has RT and
endonuclease activities.

Once L1 is activated, both ORF1 and ORF2 are
expressed. Up to now, L1 activation has been
assessed by analysis of DNA methylation status
of the promoter region.
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Healthy and cancer patients were enrolled from the University of Louisville OBGYN
Physician Outpatient Center and James Graham Brown Cancer Center (controls= 24
cases= 2).

Patients should meet the following criteria:

- No previous history of cancer

- Non pregnant

- 35- 65 years old

- No comorbidities

Blood was collected and serum was separated by spinning down. ORF-1p was measured
using a quantitative in-house ELISA with a polyclonal antibody in the department of
pathology at University of Louisville.

Various configurations of primary antibody dilutions matched with several concentrations
of secondary antibody and conjugate peptide were tested to optimize the assay for
maximal delta absorbance from no protein present versus the highest calibrator
concentration.

Competitive assays were carried out using streptavidin-coated 96-well microplates (Roche
Diagnostics Co.) and a biotinylated conjugate of the target peptide sequence. Assay
conditions were optimized using a matrix-format.

Standard curve consisting of the target sequence added as 6 increasing concentrations
and three controls all prepared by spiking known concentrations of the target sequence
peptide to human serum obtained from Biological Specialty Corporation (Colmar, PA).

The mean ORF-1 protein concentration in the normal population (n=24) was 9.31
(SD=8.25) ng/ml. The age rage The cancer patients (n=2) ORF-1 protein concentration
was 0 ng/ml.

Conclusions

The results do not indicate that ORF-1 protein is increased in endometrial cancer patients.
However, this study provides a foundation for future research in this field. Disadvantages of
this study include a small sample population because of a lack of time to recruit healthy
women and endometrial cancer patients who met the criteria for the study.

This research is the beginning of a series of new studies which are going to focus in finding
the relationship between different pathological conditions and the ORF-1 protein
concentration
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A One Health Case Study:

Comparison Of DNA Damage Response To Hexavalent Chromium In Alligator And Human Lung Fibroblasts

Research Question

Zinc chromate is an insoluble hexavalent chromium
(C1VI) compound that is produced by industrial processes
and has been previously shown to cause lung cancer in humans
(Luippold et al). While lung cancer is primarily associated with
smoking, an estimated 10-15% of deaths annually are due to other
1 top 10 deadiest
cancers in the United States and worldwide (Thun et al, 2006). Hexavalent
chromium is an environmental pollutant, impacting aquatic ecosystems. To
develop a better understanding of how Cr(VI) causes carcinogenesis in
humans, we investigated the high-fidelity DNA repair response in human
lung fibroblasts and compared this to the response in alligator lung
cells. Therefore, this project investigates the question: Do
alligator lung cells exhibit more robust DNA repair during
exposures to zinc chromate?

A One Environmental Health Approach

Authors: McBride, D.E., Perez, A.A., Raph S.M., Speer R.M., Croom-Perez T.J., Wise S.S., Wise Sr., J.P.
Wise Laboratory of Environmental and Genetic Toxicology, Department of Pharmacology and Toxicology, University of Louisville, Louisville, KY, United States

Aim 1: Differences in homologous repair after 24-hour exposure

Zine Chromate &

4

(A)

1) Comparing homologous recombination in aligator and human lung fibroblasts
during short term Cr(VI) exposure; 2) Comparing homologous recombination in
alligator and human lung fibroblasts during long term Cr(vI) exposure; 3) Measuring
the cellular uptake of Cr(VI).
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‘We used cell cultures of human lung fibroblast (NHLF) and aligator lung fibroblasts
(NASAS920 Lu). Cells were treated for 24 hours at increasing Cr(Vi) concentrations
(0,0.1, 0,15, 0.2, 0.3 and 0.4 ugler). The addiion of BraU allowed for harlequin
staining after two replication cycles. The number of sister chromatid exchanges
(SCEs) were counted at each concentration for 50 metaphases.
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This outcome revealed that human lung fibroblasts experience greater inhibition
of homalogous recombination than alligator cells at higher Cr(Vi) concentrations
during an acute exposure, suggesting that alligator cells are better able to repair
Cr(VI) induced DNA damage. If there were significantly less than 50 metaphases
with harlequin staining, the value is marked as NS for "not enough SCES'. Of note,
the data collection is ot complete for the 0.2, 0.3 or 0.4 NASA 5920 Lu Cr(Vl)
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Aim 2: Differences in homologous repair after 120-hour exposure
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Cells were treated for 120 hours at increasing Cr(Vl) concentrations (0, 0.1, 0.15,
0.2,0.3and 0.4 uglem?). The value is marked NS to represent insufficient SCES. If
there were no metaphases observed, the value is marked as NM for no metaphases.
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This outcome revealed that human lung fibroblasts experience greater inhibition
of homologous recombination than alligator cells during prolonged zinc chromate
exposure (4). Additionally, (B) depicts the percentage of observed metaphases that
have harlequin staining. These data show that Cr(VI)is slowing replication in human
cells to a more drastic extent than it s in alligator cells.

Aim 3: Comparing amount of intracellular uptake
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We used cell cultures of human and alligator lung fibroblasts. Cells were treated
with Cr(VI) for either 24 or 120 hours. Atomic absorption spectroscopy was used o
measure the concentrations of zinc chromate intracellularly and extracellularly.
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Cr(vi) ateither
(A) 120 hours or (8) 24 hours. This outcome revealed that differing intracellular

These data represent all three replicates for NHLF and two out three repicates for
NASA 5920.

Take Home Message

This study shows that human lung fibroblasts experience
greater inhibition of homologous recombination during prolonged

This outcome suggests alligators may have evolved better mechanisms to
repair metal induced DNA damage. Additionally, these data further support
the use of alligators as a species that can be used for biomonitoring

Cr(vI) pollution.

Future Work

Three replicates of each experiment were performed and some are still waiting
analysis at this time. Once this is complete, it will add more significance to our
findings if they are found to be consistent, This study suggests that there is further
investigation needed to determine how alligator cells are able to repair DNA more
robustly during prolonged exposures to Cr(V) and at high concentrations. It has
been shown that the RADSL response is suppressed in human lung cells due to
subcellular mislocalization (Browning CL et al). This has not yet been studied in
i d may offer

as well as options for treatment.
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Oncolytic Ability of Mutated Adenoviruses
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Abstract Results

Introduction: Lung cancer is the leading cause of cancer deaths
worldwide killing more patients than any other form of cancer. Novel
Iu.ng cancer therapeutics are needed in order to combat this d.eadly vt (SIS Adme3 i ,)\ ) @ ¢ 5 4 )y &
disease. One new approach to target cancerous lung cancer cells is the v B j — ( == SN Y N )

| 1 \‘ c ) |
use of oncolytic adenoviruses to induce the release of cancer K/( JQ/)\« - \ _;A _,‘ @ )K J
associated antigens for subsequent uptake by dendritic cells and Adml” )( )( ) @® @ HO @
immune response. The adenovirus has been shown to be safe Adm60 (‘\( ‘\()( ‘}( '@ AdMED
clinically, however their therapeutic efficacy is restricted by their ’
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limited viral spread and a minute natural immune response. > B
AdWT
Objective: To determine the mutated adenovirus with the greatest Adm3
cytopathic effect on each cell line as well as the effect of a Histone
ol . . . . AdUV
Deacetylase Inhibitor on virus spread in vitro.
Adm117
Methods: AdWT, AdUV, Adm3, Adm60, Adm63, Adm117 and AdCycE C C
l ' i - - 0.626
Adenoviruses were f:ompared in this study on A549, ED-1 and. ED-6 | Mok | % 1o5m01| 25mo1 | smoi | 1omol | Mock | 25Mmo1| smol | 10mol | 20mo1 | domoOI
Iung cancer cell lines. Addltlonally, the effect of the Histone — T - g — S— "C\af | OVRFLW  3.446  OVRFLW  1.982 0.761 0.833 OVRFLW OVRFLW  2.411 3.065 1.008 0.355
Deacetylase Inhibitor, Panobinostat, was conducted using AdUV on OVRELW OVRFLW  2.998 1.942 1.506 1171 OVRFLW OVRFLW  3.695 3.17 2.832 2.042 OVRFLW OVRFLW OVRFLW  2.525 1.323 1.023
A549 and ED-6 cell lines. Virus titer was determined using the TCID50 UMY OVRFLW  OVRFLW OVRFLW OVRFLW  3.644  3.923 AUV 3836 346 3792 2653 1665 1278 OVRFLW OVRFLW OVRFLW ~ 2.806 ~ 2919 2216
method. Adenovirus spread and cell viability was quantified via crystal AdmB0 | o | v | e | evemi | o | e WLAERN 3613 2777 2005 0905 0371 0321 OVRFLW OVRFLW OVRFLW 2499  0.605  0.365
violet staining. Total protein concentration was determined using BSA
. | h f . . f Figure 1. Adm3 and AdUV lyse the A549 lung cancer cell line more efficiently than other mutated adenoviruses. (A) A549 cells Figure 2. Adm117 and AdUV lyse the ED-1 lung cancer cell line more efficiently than other mutated adenoviruses. (A) ED-1 cells Figure 3. Adm3 and Adm60 lyse the ED-6 lung cancer cell line more efficiently than other mutated adenoviruses. (A) ED-6 cells
Assay readmg at a wave engt of 590 nm and prOtem expression o stained with crystal violet after three days’ treatment with the indicated Ads and MOIs; At this stage it was determined that stained with crystal violet after three days’ treatment with the indicated Ads and MOlIs; At this stage it was determined that stained with crystal violet after three days’ treatment with the indicated Ads and MOIs; At this stage it was determined that
C clin F and CdK was Observed b western blOt anaI Sis Adm3, AdUV and Adm60 had the greatest oncolytic potential out of the mutated adenoviruses. (B) A549 cells of the top Adm3, AdUV and Adm117 had the greatest oncolytic potential out of the mutated adenoviruses. (B) ED-1 cells of the top three Adm3, AdCycE and Adm60 had the greatest oncolytic potential out of the mutated adenoviruses. (B) ED-6 cells of the top
y y y ’ three mutated adenoviruses stained with crystal violet after three days’ treatment with the indicated Ads and MOIs; (C) BSA mutated adenoviruses stained with crystal violet after three days’ treatment with the indicated Ads and MOls; (C) BSA assay three mutated adenoviruses stained with crystal violet after three days’ treatment with the indicated Ads and MOIs; (C) BSA
assay reading at a wavelength of 590 nm to analyze the crystal violet staining and determine the viruses which had the reading at a wavelength of 590 nm to analyze the crystal violet staining and determine the viruses which had the greatest assay reading at a wavelength of 590 nm to analyze the crystal violet staining and determine the viruses which had the
greatest oncolytic ability. oncolytic ability. greatest oncolytic ability.

Results: Adm3 and ADUV were shown to lyse A549 most efficiently,
Adm117 and AdUV were shown to lyse ED-1 most efficiently, and
Adm3 and Adm60 were shown to lyse ED-6 lung cancer cells most
efficiently compared to the other mutated Adenoviruses. With the
addition of 10-20nMol of HDACi a significant difference was observed
compared to the control. However, at concentrations greater than
40nMol there was no difference observed between the control and A Mok 5 10 20 40nmo

Control

< Cyclin E Protein

40 5 10 20 40 nMol

the wells with the virus added. No virus i P @ )\ ) &, Virus + HDAC
c _ | . . . 10 MO (/)( /)(L /)(. /;‘a('

onclusions: These studies provide the groundwork that will be used 1 fo e e

in future experiments on these cell lines, as well as show the potential wor [ ),( )( )( )( '

increase in cytopathic ability of the adenovirus with the addition of a 25vol T \( )

Histone Deacetylase Inhibitor.
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Introduction

e Lung Cancer:

278 asm 2257 208 L2

1.353 0.717 0.521 0.412 0.305 m
. 3.564 2.982 2.284 1.416 1.01 0.603
— Is the leading cause of cancer death. 1.957 1.252 0.695 0.585 0.414
. . . . No Virus 3.825 3.313 2.471 1.445 0.975 0.578
— Is in need of novel therapeutics in order to better treat the disease. 1.948 1565 1128 0.838 0-24> -
e Oncolytic therapy: Figure 4. AdUV virus replication in A549 lung cancer cells with and without HDACi. (A) A549 cells stained with crystal violet Figure 5. The effect of AdUV alone and in combination with an Histone Deacetylase Inhibitor on ED-1 lung cancer cell line protein Figure 6. AdUV virus replication in ED-6 lung cancer cells with and without an Histone Deacetylase Inhibitor. (A) ED-6 cells
' _ o after three days’ treatment with the indicated MOls and Histone Deacetylase Inhibitor; (B) Cytopathic and other noticeable expression and cellular features. (A) Western Blot Analysis used to determine protein expression of Cyclin E Protein and stained with crystal violet after three days’ treatment with the indicated MOIls and Histone Deacetylase Inhibitor; (B)
— The adenovirus has been shown to be safe to use in the clinical cellular affects of the HDACi and AdUV virus on the A549 cell line were photographed at 200x total magnification after three cellular growth after three days’ treatment with the indicated amount of HDACi on ED-1 cells (B) Cytopathic and other Cytopathic and other noticeable cellular affects of the HDACi and AdUV virus on the ED-6 cell line were photographed at 200x
_ days’ treatment. (C) BSA assay reading at a wavelength of 590 nm to analyze the crystal violet staining and determine the noticeable cellular affects of the HDACi and AdUV virus on the ED-1 cell line were photographed at 200x total magnification total magnification after three days’ treatment. (C) BSA assay reading at a wavelength of 590 nm to analyze the crystal violet
setting change in cytopathic ability with the addition of an HDACi. after three days’ treatment. staining and determine the change in cytopathic ability with the addition of an HDACI.

— Therapeutic efficacy has so far been restricted by limited virus
spread and minute natural Immune response

* These studies:

Conclusions
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Introduction Sample Makeup Results cont.

_ _ Specimen |Tissue Type Anatomical Patient Diagnosis Staging Histological |Gender |Age Individual Fold Changes of miR-200 in Average Fold Change of miR-200 Family
Colorectal Cancer (CRC) is the second leading cause of cancer-related Code Site Grade A CRC Tissue vs Normal Adjacent B in CRC Tissue vs. Normal Adjacent
death in the U.S.A. A-T Malignant Colon Adenocarcinoma T3NIMX I F 66 Epithelium Epithelium
> MicroRNAs (miRNA) are small non-coding RNA molecules that are ’Q'_';' ::IAO:-maI Atdlace”t go:on — _ SE— . - R | Patientld i 200a  200b  200c 141 429
. . . . . . . = alighan olon enocarcinoma
iInvolved in RNA silencing and posttranscriptional gene regulation. N Norr?]al Adjacent  Color s S 2
» The miR-200 family (miR-200a, -200b, -200c, -141, and -429) has been CT Wl Colon Adenocarcinoma TANOMX 1 . =7 3 i : _I_
widely studied in cancer, and Is associated with blocking the epithelial to C-N Normal Adjacent ~ Colon g ! 3 0=0.589
mesenchymal transition (EMT) In metastasis. D-T Malignant Colon Adenocarcinoma T3NOMX I F 59 "g’, 5 C'g))_z {
> One of the targets of the miR-200 family is RASSF2, which negatively D-N o Clacen G oloh _ < < 0116
lates K-Ras. an oncoaenic sianalin rotein E-T Malignant Colon Adenocarcinoma T2NIMX I M 55 = g 0=0.047 pP=v. 0=0.007
1Eg)e ’ 9 _ 9 gp ' _ E-N Normal Adjacent  Colon E 8 5 4
» We have observed that the miR-200 family has been upregulated in colon -
cancer cell lines and that modulating miR-200 family expression in cell

culture can influence K-Ras expression and cell proliferation.

» However, data from cell culture should be taken with caution, as Its
generalizabllity to physiologic conditions can be variable.

» We aimed to vahc!ate_our In vitro findings b_y looking at_ mlR-Z_OO and RASSF2 mRNA Fold Change
RASSF2 expression in fresh frozen CRC tissue and histologically normal A Regulation B RASSF2 Western Blot
adjacent epithelial tissue. Patient ID S Y

%@/ /é/)oé O@O ’V%O/)))Q/

Fig. 3: (A) We observed downregulation of miR-200a and 200b in 4/5 patients, and miR-141 and 429 in all 5. We did
not observe any significant change in miR-200c fold change regulation. In Fig 3B, we observed an average
downregulation for miR-200a, 200b, 141, and 429, and no change in miR-200c. P-values were obtained using a paired
Student’s T-test after normalizing mIRNA gRT-PCR raw data to U6.
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E Average

A B C D
—I ) I |
I B-Actin (42 kD) | i
N=5

=

N

» Following informed consent, tissue samples were taken from resection
specimens from 5 patients with stage |ll CRC from the University of Louisville
surgical biorepository.

Tissue was cut and mounted on charged Histogene glass slides.

One slide per sample was stained with hematoxylin and eosin (H&E), and
cancer and normal epithelial cells were identified and marked by Pathology.

» Remaining fresh frozen tissue slides were stained and dehydrated using
Arcturus® HistoGene® Frozen Section Staining Kit.

» Specific cells of interest were extracted using the ArcturusXT™ Laser
Capture Microdissection System using H&E slides as reference.

» RNA was extracted and Isolated from tissue using the Arcturus® PicoPure®

RASSF2 (37 kD) | e s

p=0.021

A\

00

N=4 P=0.09

Fold Change Regulation
D

A\

-16

Fig. 4: (A) We observed downregulation of RASSF2 mRNA in n=5 patients, with an average fold change of -2.7 using
gRT-PCR and 18S rRNA for reference. (B) A representative western blot showing RASSF2 protein downregulation using
B-actin for reference. We observed a RASSF2:3-Actin of 0.8 for CRC and 5.3 for normal adjacent for a -6 fold
downregulation in n=4 patients. P-values were obtained using a paired Student’s T-test.

Conclusions

TR st W
: - - 3 e . B & o s 3 _ A X5 _ !
Fig. 1. H&E staining of malignant tumor tissue (T) and adjacent normal tissue (N) used as a guide in microdissection. In

Frozen RNA Isolation Kit for LCM.
: : . : the tumor samples, only hypercellular, dysplastic tissue was excised, while in normal epithelial tissue, only the epithelial
» Quantity and Quality of purified RNA was assessed using the colls wore oxoised Yo P Y IEEP

NanoDrop2000™ (260/280 of 1.8-2.0 was considered pure). T oty T e [N e BT

» Reverse Transcription followed by guantitative real-time polymerase chain W
reaction (QRT-PCR) was performed using specific primers and probes to the
MIRNAs and mRNA of interest.

» Protein was extracted from the patient resection specimens and assayed
using a Western Blot.

» Data was analyzed using paired t-tests after normalizing raw data to U6 for
endogenous MIRNA expression, 18S for mRNA, and [3-actin for protein.

» Although our data concerning RASSF2 are consistent with what we observed
In cell culture, that for the miR-200 family are not.

» RASSF2 Is a negative regulator of K-Ras, an oncogenic signaling protein. |t
IS advantageous for cancer cells to downregulate RASSF2 expression in any
environment.

» MIR-200, on the other hand, has two dichotomous roles. Upregulation may
be able to block RASSF2, but downregulation helps induce EMT.

» |In cell culture, there Is no advantage in promoting EMT and metastasis, but
this advantage exists In vivo, particularly in later or more aggressive cancers.

» Further investigations considering earlier stages of CRC may shed light on

THNC A . T o RGNS, L S LN A TR i . o T this discrepancy.

e G N T TR T e o e S L oY e SR TN > Although we were able to modulate RASSF2 expression, K-RAS activation,

RN e g F T R VTR §d & 2 AT and cell proliferation by inducing or repressing miR-200 expression in cell
culture, this study identifies limitations of using miR-200 as a therapeutic
target for CRC in clinical practice.
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Section Staining Kit. One glandular structure containing absorptive epithelium and goblet cells was selectively captured
while stroma was left on the slide.
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o | ; S ROC curves for thermogram summary metrics
INTRODUCTION o~ O o J b
. . . = | = un | ﬂ ]
Our lab studies multiple cancers, autoimmune and other Se | 337 -
diseases using a thermo-physical technique called differential — NED E 2 =8
scanning calorimetry (DSC). DSC studies changes in heat © Active ] 3 | L
' £ : O = _ ActiveDisease NED " i | o _
capacity over a _specmc tempergtgre range of pa.tle.nt plasma = i '3 ActiveDisease NED ©
and other biofluid samples providing a characteristic plot that © O .
we call a thermogram. Previous studies have shown that - T - =
. . . . _,::.." ) *—*g — O B p—
thermograms can delineate between patients with active [P S O _ £ o
disease and patients with no evidence of disease (NED). In o 8o 3 7 >
this study, we applied DSC to the analysis of melanoma O 5 o0 | | . 5" . . =
: : : : . N O ActiveDisease NED O, | i =
patient plasma samples to determine the diagnostic utility of o o - o To — | A '
DSC for the detection and longitudinal monitoring of T | %o o ActiveDisease NED 2 g - T o A
melanoma. In addition, we applied mass spectrometry and Q S | o . g - - maxheight 0.65
ELISA analyses to determine specific biomarkers in “{E = _ S G; ) O oo imp 0.56
: L - ~ g Shs = |
melanoma patient samples that cause the significant changes § - —8 - : Q- i:{{; Egﬁ
in the bulk plasma proteome detected by DSC. > S | . =3 - -—- peak ratio 0.64
LLJ = ‘0" ActiveDisease NED 8 - , tfm 0.65
o < ActiveDisease NED
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-Plasma I\tlrllzeDrm;gram data év6ere stralttlfled |rcitz two n(iqdel | . Specificity (%)
gzrgups: :’EO pat|e|nts, samples) and Active disease Fig. 1: Plot of median thermograms for NED and Active disease ActiveDisease NED Fig. 3: ROC curves and area under the ROC curve (AUC) values
( p_atlents, samples) | | patients. Shading shows 10" and 90t percentiles. Fig. 2: Boxplots of summary metrics of NED vs Active disease patients. g- 2. .
-Median thermograms were constructed and visualized for for thermogram summary metrics.
differences between NED and active disease
-Thermogram differences were quantified through the RESULTS
calcglaﬂon of summary metrics: _thermogram area (area), orobabilty Legend. Cer Ficianoma Ovarian ) MARCO 1. Median thermograms showed a substantially lower peak 1
maximum peak height (height), first moment temperature over 5% ) E i and a slight right shift in peak 2 for the active disease group
(Tew), heat capacity maximum of the first peak ~62°C (C,* 80% to 94°% 2 D - — compared to the NED group
peak 1), heat capacity maximum of the second peak ~70°C E— : N : e 5 2. Statistically significant differences (p<0.01) were found for
(C,* peak 2), peak 1: peak 2 ratio (C,** peak 1/ C,** peak 2) 0% to 19% 2 s g it 2 o — ’ :' summary metrics, C & peak 1 and T,
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characteristic (ROC) curves | : ersiirir sl —— D S — bt — B NED Active  Progression metrics have low diagnostic performance.
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Mass Spectrometry: Probabilly Legend B Complement C4b as statistically different between melanoma and ovarian
-High resolution, high mass accuracy LCMS data collected — z = cancer samples including 33 with higher abundance in
using Proxeon EASY nLC UHPLC system and Orbitrap Elite —_— " s 3 . O 5 melanoma and 4 with higher abundance in ovarian cancer
. 7. | 20%to 49% : £ |2 is 5 S5 - :
mass spectrometry in a top-10 Decision Tree approach. 0% to 19% = £ |3 %8 E O . | :' samples. Mean IBAQ scores were compared between
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visualization and comparison by Scaffold Q+S v4.3.4 using Hiptﬂg;:m..gg:ﬁﬂm?ﬂpiensﬁp.:mf... tr|HOV300 | HOV300_. o102 4 0004 BOT 13 OSIED  A2EW  LOEID 185 220 13 285 122 4SD.. 520 & : : the control sample. Two proteins were selected for further
- . - o o - - ' Macrophage receptor MARCO 0S=Homo s...s UEW3 | MARCO_... a 7 . . ? — .
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. . Ig gamma-1 chain C region 0S=Homo sap...sp|P01857 |IGHG1_H.. 36kDa & = 0.0043 {pIkIk 8.09E7 3.36E6 1.75E6 1.70E6  1.97.. 7.13.. 1.02.. 4.95.. 6.59.. 2.79.. 1.63.. Q .
- Plasma concentrations of macrophage receptor with + Complement C4-A 0S=Homo sapiens GN=...sp| POCOL4|CO4A_HU... 193kDa * | 0.0085 {84 | 90166 | 3.33E6 = 53266 | 2.86E6  1.21.. 2.35.. 1.10.. 5.04.. 3.98.. 1.86.. 2.25.. O Increased
ol ibrinogen gamma chain 05=Homo sapie... 5 - 32kDa - e - - . .
collagenous structure (MARCO) and complement C4b were it it deepsies iwter ol ———— B -5 ¢ ———|—————— | —— e —— g ——— 6. Complement C4b ELISA: concentration increased as tumor
. . . . w amma-3 chain C region O05=Homo sap...s kDa - - 100 = 5 § = L .
evaluated Vla ELISA in 32 patlent SampIeS (8 NED, 8 aCtlve Igg 3 chain C region 05=H p... sp | PO1860 | IGHG3_H 41 i 0.020 {pLLLE 4 16E7 1.95E6 1.45E6 1.85E6 4.56.. 4.31.. 1.69.. 3.11.. 3.33. 9.11.. 1.30 IOad Increased
disease, 9 progression) Fig. 4. Label-free quantification of protein abundance in 10 Fig. 5: Boxplots of concentrations of MARCO and C4Ab @ CONCLUSIONS
patient plasma samples and a healthy control. with respect to disease status. DSC shows potential for quantitatively characterizing the bulk
proteome of melanoma plasma samples. Mass spectrometry
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discriminated melanoma patient samples from ovarian cancer
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