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INTRODUCTION: This proposal is focused on elucidating the function of Cancer-Testes Antigens (CTAs) in Non-Small Cell
Lung Cancer. CTAs are genes whose expression is restricted to the testes but frequently reactivated in many tumor types. The
purpose of this proposal is to elucidate the contribution of CTAs to the maintenance of genomic integrity at the molecular level
and to examine whether CTAs modulate sensitivity to chemotherapy. To do this, a cohort of meiotic CTAs will be examined
for their functional contribution to the activation of DNA damage repair pathways. These CTAs, TEX15, HORMADI and
SYCP1 were implicated as important to NSCLC in preliminary studies. In addition, physical interactions between CTAs and
components of the DNA repair machinery will be assessed. In vitro and in vivo studies will be used to assess the contribution of
CTAs to tumor cell viability and chemosensitivity. A larger scale analysis of whether additional CTAs contribute to
chemotherapeutic sensitivity will also be carried out.

Keywords:
o Cancer Testis Antigen (CTA)

o Fanconia-Anemia (FA)

o DNA Damage

o  Genomic Instability

o DNA Double Strand Break (DSB)
Accomplishments

e What were the major goals and objectives of the project?

0-12 months:

1) To analyze the FA pathway in CTA-depleted lung cancer cells (Vaziri Lab)

2) Complete Lentiviral-mediated CTA overexpression in HBE cells and analyze the FA pathway. (Vaziri Lab)
3) Complete dose curve and transfection optimization for a panel of NSCLC cell lines. (Whitehurst Lab)

4) Perform sensitivity assays for TEX15, SYCP1 and HORMADI. (Whitehurst Lab)

5) Obtain IACUC approval for in vivo studies. (Whitehurst Lab)

6) Develop shRNA stable cell lines. (Whitehurst Lab)

7) Initiate in vivo studies. (Whitehurst Lab)

12-24 months:

8) Analyze ectopically-expressed epitope-tagged CTA in lung cancer cell lines. (Vaziri Lab)
9) Immunopurification and proteomic analysis of CTA complexes in cancer cells. (Vaziri Lab)
10) Screen for CTAs contributing to DNA damage. (Whitehurst Lab)

11) Continue in vivo studies. (Whitehurst Lab)

For simplicity in the final report, we are reporting the results from the entire period in paragraph form. We have
cited the specific tasks in () that were completed and correspond to the above list.

The overriding purpose of this proposal was to determine whether testes proteins that are reactivated in tumors can
participate in DNA Damage repair pathways to support survival in tumor cells. To this end, we had preliminary data
suggesting that TEX15, SYCP1 and HORMADI1 could be important in these pathways and planned an open-ended approach
to identify additional regulators. The broad, siRNA-mediated screening analysis was carried out in year 2 (Task #10). This
screen did not uncover any obvious testes protein whose depletion may sensitize to carboplatin. We retested a few outliers
without success during the NCE. We think that the sensitivity of our readout assay (viability) is limited for detecting the
subtle changes in growth following DNA damage. We think a replating assay would probably be more sensitive for this
analysis, However, given that we are screening over 100 testes proteins, the scale that would be required would be
overwhelming. To salvage this portion of the study, we then asked whether any of these testes proteins could predict in vitro
sensitivity to any one of a magnitude of synthetic chemicals or natural compounds. This analysis returned an observation that
tumor cells that express HORMADI are uniquely resistant to the complex I inhibitor, Peiricidin A (PA) (Figure 1). PA
activates reactive oxygen species (ROS) in cells, which causes DNA damage. We hypothesized that the HORMAD1 subtype
of NSCLC may exhibit resistance to this compound to reduce additional DNA damage.
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Figure 1: HORMADI1 expression correlates

with Piercidin sensitivity in NSCLC.
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Importantly, the Vaziri lab had revealed some indication that
HORMADI1 may also be required for radiosensitivity and supporting

Piericidin homologous recombination (HR) (Figure 2) (Task #1, Task #3 and #4).

This initial work was performed in H1229 NSCLC cells, a squamous cell
line. Subsequently, in the second year of this grant, we discovered that
HORMADI, specifically in lung adenocarcinoma, predicts elevated
mutational tumor burden and poor survival (Figure 3). This finding caused
us to reconsider the cell type context. in which we were performing a number

of the sensitization and HR assays. We assembled a panel of lung
adenocarcinoma lines and optimized transfection and sensitivity curves
(Tasks #3 and #4). At this point, we also established stable knockdown
cells (Task #6). With the advent of CRSPR, we harnessed this new

technology to make HORMAD1 CRSPR knockout cells. We repeated the original assays and found that indeed HORMAD1
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Figure 2: Radiosensisitivity (left) and reduction of homologous recombination (middle) in NSCLC
cells depleted of HORMAD1. Radio sensitization in NSCLC with sgHORMAD?2.
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RADSI1 indicates an increase in Homologous Recombination. Thus, these studies
indicate that in adenocarcinoma NSCLC, HORMADI alters HR activity. This
finding is consistent with an increase in mutation burden among this patient
population as NHE] is an error-prone repair mechanism.



As our findings indicate that HORMADI is
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g 1007 - Y viability or sensitive of tumor cells to DNA damage agents, we initiated in vivo studies
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supporting resistance to platinum and radiation agents (used in first line treatments),
which may contribute to the poor outcome of these patients. Our studies indicate that
HORMADI influences homologous recombination, potentially in an antagonistic
manner. Our goal going forward is to publish these initial results (2018) and continue

Figure 5: Results of in vivo
experiments. NSCLC depleted of
HORMADI were grown
subcutaneously in mice. We

. to dissect the molecular mechanisms by which HORMADI1 functions in NSCLC.
observed subtle defects in tumor
th yet a signifi t
Erowtll yet a signitican How were the results disseminated to communities of interest?
sensitization to DNA damage

These studies have been presented at local meetings. Preparation for publication is under way.

What do you plan to do during the next reporting period to accomplish the goals?

N/A
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Nothing to report.
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