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Abstract: The prevalence of oral squamous cell carci-
noma (OSCC) has been increasing worldwide. Surgical
resection and chemoradiotherapy are the main OSCC
treatments currently, but their effectiveness is limited.
One of their major problems is the decline in patients’
quality of life due to oral dysfunction caused by the
extensive resection and oral mucositis. Although tar-
geted therapies have emerged for treating OSCC and
have improved the patients’ survival rate, these therapies
also cause severe side effects that hamper completion of
the regimens. Hence, the 5-year overall survival rate of
OSCC patients remains to be approximately 50% for
past decades. Therefore, developing novel, effective
OSCC therapeutics with decreased toxicity is highly de-
manded. Thus far, mammalian models such as cultured
cells obtained from human OSCC and their xenografts
in mice have provided critical insights into the molecular
mechanisms in OSCC development. However, these
models are difficult to execute comprehensive analysis
due to their expensive breeding and time-consuming as-
pects. Recently, the fruit fly Drosophila melanogaster has
made contributions to cancer research. Our previous
works based on a novel platform combining flies and
mammalian models have successfully developed thera-
peutic seeds and leads for various types of cancers.1,2

Here, we employed flies to generate the novel animal
model reproducing OSCC patients’ genotype and to
discover novel therapeutic targets and candidates for
OSCC treatment. To generate flies modeling OSCC pa-
tients’ genotype, we employed the binary GAL4/UAS sys-
tem obtained from yeast which enables targeted
expression of exogenous genes in a desired tissue in flies.
We first obtained GAL4 driver strains which express a
transcription factor GAL4 specifically in the compound
eye (for confirming the functions of each transgene) or
in squamous cells in wing discs (for modeling OSCC pa-
tients’ complex genotype and for evaluating pheno-
types). In parallel, we generated UAS transgenic strains
which carry a mutated ‘A’, ‘B’ or ‘C’ gene that are

frequently found in OSCC patients downstream of UAS,
the GAL4 target DNA sequence. Expression of wild-
type A in fly eyes using eye-specific driver Glass Multimer
Reporter-GAL4 caused ‘rough eye’ phenotype by pro-
moting apoptosis, as previously reported. Moreover,
we found that additional expression of missense-mutated
form of A suppressed the rough eye phenotype, confirm-
ing that this form works as a dominant negative mutant
against wild-type as expected. Next, we found that the
expression of missense-mutated B or overexpression of
C using the same driver increased the fly eye area. These
results indicated that both genes induced hyperplasia in
fly eyes as previously reported. After confirming function
of each gene, we induced all of these 3 genes in fly squa-
mous cells by employing squamous cells-specific driver
Ultrabithorax-GAL4 to reproduce OSCC patients’ geno-
type. Resulting flies showed decreased viability (60%).
Additionally, expression of these 3 genes under
patched-GAL4 that expresses GAL4 in a limited area of
squamous cells induced statistically significant enlarge-
ment of squamous cell area compared with non-trans-
genic control (Dunnett’s test). In this study, we
confirmed that the eye phenotypes induced by each
transgene were consistent with their reported functions
and our expectation. Furthermore, we identified that the
flies displayed hyperplastic phenotype in the squamous
tissue. These findings prove our strategy effective to vali-
date transgene functions and to model at least a portion
of OSCC phenotypes in flies. We will perform whole-
body assays such as comprehensive genetic and drug
screenings in these flies to obtain novel insights into
the OSCC mechanisms and novel therapeutic targets
and drug candidates in OSCC, finally validating them in
the mouse model. We expect that the flies modeling
OSCC genotypes accelerate development of novel thera-
peutics for OSCC.
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Abstract: Current clinical and observational evidence
supports the EXTREME regimen as 1 of the standards of
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care for patients with recurrent or metastatic head and
neck squamous cell carcinoma (R/M HNSCC) followed by
the administration of immune checkpoint inhibitors
(ICIs). In addition to the inhibition of the endothelial
growth factor receptor (EGFR) pathway, cetuximab-medi-
ated EGFR blockade has been shown to modulate tumor
microenvironment (TME) characteristics, such as anti-
body-dependent cellular cytotoxicity (ADCC) activity, cyto-
toxic T-lymphocyte (CTL) infiltration into the tumor, anti-
angiogenesis activity, and cytokine secretion via associated
natural killer (NK) cells. On the other hand, there are re-
ports that nivolumab affects the TME via PD-1 inhibition,
IL-10 upregulation via T-cells, MDSC-mediated immune
escape induction, and tumor vessel perfusion by promot-
ing CD8+ T-cell accumulation and IFN-g production in
treatment-sensitive tumor cells. Based on the above evi-
dence, the aimof this study is tofindanovel treatment strat-
egy for R/M HNSCC focusing on TME modulation by the
administration of those recent representative therapeutic
agents, cetuximab and nivolumab. We obtained back-
ground evidence regarding the biological effects of cetuxi-
mabon response to nivolumab and nivolumab on response
to cetuximab in the TME from PubMed database and sum-
marized those findings. HNSCC treatment using cetuximab
increases the frequency of FoxP3+ intratumoral effector
Tregs expressing CTLA-4 and targeting CTLA-4+ Tregs us-
ing ipilimumab restores the cytolytic function of NK cells,
whichmediateADCCactivity.1Treg-mediated immunesup-
pression also contributes to clinical response to cetuximab
treatment, suggesting the possibility of adding ipilimumab
or the use of other Treg ablation strategies to promote anti-
tumor immunity. Moreover, in hyper progression disease
(HPD), intratumoral frequencyof FoxP3+effectorTregs ex-
pressing CTLA-4 increases. Therefore, combination treat-
ment involving cetuximab and an anti-CTLA-4 antibody
for R/M HNSCC and HPD after nivolumab administration
may be expected to result in a higher tumor-control
response. Another strategy bywhich TME can bemodified
using nivolumab is by interferingwithMDSC function. Spe-
cifically, MDSCs exert their immunomodulatory effects via
diverse mechanisms, including Arginase-1-mediated deple-
tion of l-arginine and NO production via nitric oxide syn-
thase 2 (NOS2). It is reported that Arginase-1 starves L-
arginine limiting T-cell proliferation. In addition to L-argi-
nine depletion, NO production transforms the TME to pro-
mote immune escape. This MDSC-related driven-immune
escape cascade contributes to developing HPD, implying
that the appropriate control of MDSCs may improve the
response rate of ICI treatment. Previous evidence reported
that the inhibition of the Notch signaling pathway is associ-
ated with reduced MDSC, tumor-associated macrophage,
and Treg counts within emerging mouse tumor tissues.
Its inhibition significantly inhibits the mRNA and protein
expression levels of themost relevant immune checkpoint
molecules, PD-1, CTLA4, TIM3, and LAG3, all of which
represent targets for approved or developmental ICIs,
implying as 1 of the therapeutic targets.2 Moreover, recent

studies also have demonstrated the potential of combining
anti-EGFR with anti-PD-1/PD-L1 therapies to treat tumors
and overcome drug resistance. Biologically, this may be
partly due to the activation of EGFR signaling, which also
modulates antitumor immunity via mechanisms, such as
PD-L1 upregulation via the ERK, AKT-mTOR, and STAT3
pathways.Thesepiecesofevidencemayexplain thebiolog-
ical efficacy of cetuximab followed by ICI treatment. Here,
we suggest the efficacy of using these therapeutic com-
bined strategies for patients with R/MHNSCC and patients
who do not respond well to nivolumab administration.

References:

1. Jie HB, et al. CTLA-4+ regulatory T cells increased in cetuximab-
treated head and neck cancer patients suppress NK cell cytotox-
icity and correlate with poor prognosis. Cancer Res (2015)
75:2200–10.

2. Mao L, et al. g-Secretase inhibitor reduces immunosuppressive
cells and enhances tumour immunity in head and neck squamous
cell carcinoma. Int J Cancer (2018) 142:999–1009.

POSTER 15
Identifying Great Auricular Nerve
via Bony Landmarks: A Cadaver
Study
May Lin: CWRU School Of Dental Medicine, Cleveland,
OH, Dale A. Baur, DDS, Guneet Singh

Abstract: Great Auricular Nerve (GAN) is the most
commonly sacrificed nerve during rhydectomies due to
anatomical variation and lack of a reliable landmark.1

Even though quality of life does not decrease, surgeons
should strive to avoid iatrogenic injury to the nerve. The
aim of this study is to utilize 2 bony landmarks for the
GAN todeterminewhich if there is a reliable, bony anatom-
ical landmark during surgery, specifically calculating the ra-
tio at which the angle of the mandible (gonion) and tip of
the mastoid process bisect GAN. Forty-six cadavers were
dissected to expose the GAN along the angle of mandible
(AOM), Erb’s point, and mastoid process. Via 2 indepen-
dent observers, the ratio was measured as the distance be-
tween AOM and mastoid process divided by the AOM to

TME modulation by cetuximab and nivolumab and potential
breakthrough treatment strategy using ipilimumab for HPD
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