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Spatially resolved proteomics identify biomarkers
from endometnal sentinel lymph nodes
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In this issue, Aboulouard et al. (2021) use spatially resolved shot-gun proteomics to characterize the sentinel
lymph nodes (SLNs) of endometrial cancer patients at different pathological grades. They identify biomarkers
that predict prognosis as well as tumor grade.

Endometrial cancer constitutes one of the
most prevalent gynecological malig-
nancies worldwide. In the United States,
endometrial cancer is rising in both inci-
dence and mortality." In this issue of Cell
Reports Medicine, Aboulouard et al. use
spatially-resolved shot-gun proteomics
to offer a proteomic landscape of sentinel
lymph nodes (SLNSs) in patients with endo-
metrial cancer at different pathological
grades.’

The standardized treatment for endo-
metrial cancer primarily involves surgical
removal and chemotherapy for high-risk
patients. Surgical procedures have
evolved for endometrial cancer and now
include SLN biopsy, along with hysterec-
tomy and removal of fallopian tubes and
ovaries. As the surgical area of SLN bi-
opsy is much smaller and more specific
compared with systemic lymphadenec-
tomy, use of SLN biopsy has dramatically
decreased the incidence of surgical com-
plications, including severe damage of
major vessels, destruction of important
nerves, and occurrence of lymphocele. It
also offers greater safety for those with in-
ternal complications or for elderly pa-
tients, as SLN biopsy remarkably
shortens surgical time. According to the
National Comprehensive Cancer Network
(NCCN) Clinical Practice Guidelines in
Oncology for Uterine Neoplasms 2020,°
SLN mapping should be considered for
surgical staging of obvious uterine-
confined tumors with no evidence of
metastasis or extra-uterine disease,
which includes primary endometrial can-
cer that also invades into the extra-uterine
space. For low-risk subgroups, SLN

biopsy is a feasible diagnostic means for
surgical staging. While macro-metastasis
of lymph nodes for patients with endome-
trial cancer is clearly associated with poor
prognosis, the clinical significance of
identified low-volume lymph node metas-
tasis (isolated tumor cells and micro-
metastasis) is relatively unclear. More-
over, the molecular feature of SLNs for

endometrial cancer patients has not
been characterized.
In this study, researchers perform

spatially resolved shot-gun proteomics
on selected regions of SLN samples
from endometrial cancer patients with
pathological grades ranging from | to 1.2
Expression of specific markers (including
PRSS3, PTX3, ASS1, YBX2, RBM25,
and MUCS5B) in endometrial cancer SLN
specimens is associated with poor prog-
nosis. SLN biomarkers associated with
good prognosis and improved overall sur-
vival include CD74, GOLM1, SLC9A3R2,
and SP100 proteins in endometrial cancer
patients (Figure 1). The authors validated
these biomarkers in an external TCGA
cohort and by immunohistochemistry
analysis using tissue microarray (TMA).
In addition, they identify specific mutated
proteins and ghost proteins translated
from the non-coding region of mRNA or
from non-coding RNA. The study further
identifies biomarkers specific for endo-
metrial cancer and SLN cancer-grading
and prognosis. In summary, PRSSS3,
PTX3, and ASS1 are associated with a
poor prognosis, and ALDH2 and ANX1
are correlated with a positive outcome
(Figure 1). This study represents a signifi-
cant advance for endometrial cancer, as it

reports biomarkers that enable stratifica-
tion of SLN-positive endometrial cancer
patients into prognostic groups.

Currently, the majority of investigations
of molecular biomarkers of endometrial
cancer SLNs are limited to a one-step nu-
cleic acid amplification (OSNA) assay to
detect known cancer-related proteins,
such as CK19.” The current investigation
provides the first global proteomic view
of endometrial cancer SLNs and validates
their clinical significance. In addition, the
authors have applied a pioneering tech-
nology, termed “spatially resolved prote-
omics,” to globally characterize the prote-
ome of endometrial cancer SLNs with
different pathological grades. Spatially
resolved proteomics enables character-
ization of the proteome in situ preserving
spatial information, thus offering a
powerful tool to dissect intra-tumoral
heterogeneity.”

Apart from this study, there have been
several previous investigations using
spatially resolved proteomics to explore
cancer biology. For instance, Xu et al.
combined laser capture microdissection
(LCM) and integrated the proteomics
sample preparation technology SISPROT
to dissect specific cell types in tumor
samples with single-cell resolution and
process for high-sensitivity proteome
profiling.® They identified over 500 pro-
teins from only 0.1 mm? and 10 um thick-
ness colon cancer tissue sections and ob-
tained proteome profiling of four cell types
from one colon tumor and surrounding
normal tissue. In another study, Ombrato
and colleagues used a labeling system in
which metastatic cancer cells releasing a
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Figure 1. A schematic model for spatially resolved proteomics to dissect SLNs of endo-
metrial cancer and specific biomarkers associated with clinical prognosis identified

cell-penetrating fluorescent protein to
enable spatial proteomic identification of
the local metastatic cellular environment.”
Using spatially resolved proteomics, they
studied the proteome hallmarks of
different cellular components of metasta-
tic breast cancer cells in the lung and
found the presence of cancer-associated
parenchymal cells with stem-cell-like fea-
tures. Thus, one could anticipate this fluo-
rescent labeling proteomics analysis
strategy could be applied to contexts
beyond cancer.

Even though SLN biopsy has entered
the central stage in the treatment of gyne-
cological malignancies, including endo-
metrial cancer, major questions remain.
There are prospective cohort study

results (e.g., the SENTOR study)® that
indicate that SLN biopsy has an accept-
able diagnostic accuracy for patients
with high-grade endometrial cancer at
increased risk of nodal metastases and
also enhances the detection of node-pos-
itive cases compared with lymphadenec-
tomy. However, future randomized clin-
ical trials are needed to evaluate whether
SLN biopsy is a viable option for all pa-
tients with endometrial cancer who need
surgical staging. Explicit biomarkers for
prognosis prediction and therapy stratifi-
cation (either SLN biopsy or systematic
lymphadenectomy) will make SLN biopsy
evaluation trials more informative. The
question of whether additional chemo-
or radio-therapy could benefit those with
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positive SLN biopsy results remains unan-
swered. Finding specific biomarkers
predicative of successful additional treat-
ment for SLN-positive endometrial cancer
patients should be a future research focus
for gynecological oncologists, patholo-
gists, and translational biomedicine
scientists.
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