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Prostate cancer is the second most common cancer in men, occurring in Bioinformatics Workflow Upregulated Genes that Code for Cell Surface
1 of every 7 men, although 1 of every 39 men with prostate cancer dies ] -
. . . Data Download Receptors in RNA-Seq Data
(Prensner, et al. 2012). Because of its alarming frequency, early detection for
prostate cancer has been a focus area for many science researchers. One of the Microarray (Mouse) RNA—Seq (Human)
earliest biomarkers for prostate cancer 1s the prostate-specific antigen (PSA), Gene PCO01 3.49 0 2
which 1s a protein produced by prostate cells. By measuring the amount of PSA Gene PC002 3.17 0 2
in the blood, researchers and doctors could determine a man’s risk for prostate Data PI'OC@SSiIl g Gene PC0O03 203 0 2
cancer. In 1986, the Food and Drug Administration (FDA) approved the PSA -
Test with the original intent to recfrd rostate cance(r Io )refspion in prostate ComHEions . amel 12 3 Datasets Hene PEODS 205 ’ :
He Otietiat ] P PrOE P Gene PC005 2.63 2.82 E-05 2
cancer patients. Later in 1994, the FDA approved for the PSA Test to be used G PCO0G 5 47 0 ,
with a digital rectal exam (DRE) to identify potential prostate cancer patients cne '
among men who do not show signs of the disease. Since then, with the advent Gene PCOO7 2.35 0 2
of the PSA Test, more men have been diagnosed for prostate cancer, about 50% Conduct dynamic searching/algorithm Upregulated Genes Gene PCO008 2.27 3.24 E-O7 2
of whom possess the indolent form and are not actually at risk (Prensner, et. al. Gene PC009 2 75 0 2
2012). Because of. this, the PSA Test has led to.over di.agnosis and Gene PC010 7 29 7 00 E-04 0
overtreatment, doing more harm than good (Mittakanti, et al. 2016). Gene Ontolo oy Annotations Gene PCO11 790 0 )
Since stem cells are characterized by their self-renewal abilities, they Cell Surface Receptors Gene PCO12 2.05 0 2
play an important role in the initiation and progression of cancer, diseases Gene PCO13 2.05 4.89 E-05 2
defined by abnormal cell growth. Due to their longevity and self-renewal Gene PCO14 2.01 5.58 E-04 2
ability, many propose that the origin of cancer may come from these stem cells RE SULT S Gene PCO15 1.90 7 35 E-02 1
(Smith, et al. 2015). For example, Trop2 is a transmembrane glycoprotein : : Gene PCO16 176 956 E-02 1
known to be a stem cell marker, a regulator of stem cell self-renewal located on Stem Cell Candidates for Therapeutlc Targets
: : : Gene PCO17 1.61 3.93 E-02 3
the cell surface. This was proven when Trop2 regenerated prostatic tubules in : : :
vivo (Goldstein, et al. 2008). Additionally, expression of Trop2 is found highly Fold Change in Potential Stem Cell Markers Upregulated genes in metastatic prostate cancer compared to localized
elevated in multiple cancers including prostate cancer (‘Trerotola, et al. 2013). ) prostate cancer
: s ., 10 1 Gene S008
Studies have also shown that tumor cell growth was greatly inhibited when Condition A - Gene S009
Trop2 was knocked down. Currently, clinical trials are underway using anti- G 3001 Condition B g Gene SO10 |
Trop2 antibody-drug conjugate (IMMU-132) for various tumor types, including che 8 B Gene SO11 Gene PC018 Gene PC018 Upregulated genes
prostate, breast, and pancreatic cancers (Cardillo, et al. 2015). With this Gene 5002 Gene SO08 Gene S012 ) G PC019 G PC019 localized prostate cancer
SPSINE - e Gene S003 : o0 SHHE SE compared to normal
successful example, this implies that by targeting stem cells and i1dentifying Gene S009 Gene S013 = 6 )
: : : . S Gene PC020 Gene PC020 samples in Dataset #2
stem cell markers, we can find new prostate cancer biomarkers and therapeutic Gene S004 G 3010 G 3014 =
cHie CHE DL o Gene PC017 Gene PC023 (Fold change > 2, FDR <
targets. Gene S005 : < 4
Gene SO11  Gene SO015 = 0.05) and Dataset #3
Gene S006 o Gene PCO21
[T, (Fold change > 1.5)
Gene S007 2 ] Gene PC022
METHODS
My research is considered applied because I used bioinformatics and other O - CONCLUSIONS
scientific knowledge to investigate and develop a solution to a practical problem: Condition A Condition B . , . .
: : . 1. Bioinformatics screening identified several genes as top stem cell
prostate cancer. The data analysis results that I received were quantitative because I Candidates for th e tarvets ch (A) Venn di " Iated that code f 1 sucf ors in Condition A and
, , andidates for therapeutic targets chosen. enn diagram of upregulated genes that code for cell surface receptors in Condition A an marker candidates from mouse microarrav analvsis.
Tod ipireguliied. gomes weilng foldl clsige s 5o disaoveiny e (R, fye semegpie Condition B. (B) Validation for top stem cell marker candidates. Fold change of stem cell markers in microarray data. . : Y 4 ,
applied in statistics. The methods I employed were experimental since I analyzed RNA- 2. Mining public RNA-Seq data reveals several upregulated genes in
Seq and microarray data. The general population I studied was men with prostate cancer; Prostate Cancer Data Summary metastatic prostate cancer.
the sample included both published and unpublished sources. I selected my sample based 3. Many genes were discovered as upregulated genes of cell surface
on how much detail was provided about each patient. receptors 1n prostate cancer through RNA-Seq analysis.
1 176 Prostate Adenocarcinoma Substantial interindividual and 26928463 GSE77930
Data Sources (Nelson Lab, Fred Hutchinson  limited intraindividual genomic
1. Fluorescence-activated Cell Sorting (FACS) CRC 2016) diversity among tumors from men FUTURE DIRE CTIONS
(1) Three sets of ten mouse prostates were used with metastatic prostate cancer
(2) Blood cells and prostate cells were distinguished using a marker, which is 1. Immunohistochemistry (IHC) can be done on the newly discovered
known to be high in blood cells 2 61 Prostate Adengca.rcinoma, The mytationgl landscape of lethal 227722839 GSE35988 st el ke
: : : Metastatic (Michigan, Nature castration-resistant prostate cancer
(3) Prostate cells were categorized as luminal, basal, and stromal cells using two 2012) 2. We will test the functional role of stem cell self-renewal in prostate
ich h ing levels in the diff; f 11 : :
2})16; malrkei'ls, which have tvzr?,l?g tsve > 1nt}tl ; dlll ;ren; types 0 .prolstatfi o€ csl 3 216 Prostate Adenocarcinoma Integrative genomic profiling of 20579941 GSE21032 tumorigenesis.
asal cells were separated into those with high Trop2 expression levels an : , , ,
. g . S PSSR IO, Cenear Gl 2010) Eaniprosiateleancer 3. We will define the molecular mechanisms through which these genes
those with low Trop2 expression levels . .
2. Microarray preparation Public datasets of prostate cancer obtained by RNA-Seq and microarray regulate prostate tumorigenesis.
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