
Contextual Genomics Report
FIND IT® Endometrial Panel (CTNNB1,PIK3CA,POLE,TP53)

Summary
●    Use of the ProMisE molecular classifier for endometrial carcinoma requires additional immunohistochemistry (IHC) for

mismatch repair (MMR) genes and p53.

●    In the absence of MMR deficiency or p53 loss on IHC, POLE mutations are associated with an ultra-mutated tumour

phenotype and a favourable prognosis.

●    May respond to immunotherapy in the rare recurrent/metastatic setting.

MUTATIONS DETECTED*

Gene cDNA
change

Amino
Acid
Change

Exon Allelic
ratio
(%)

Therapeutic implication Level of
evidence

POLE c.1100T>G
(NM_006231.3)

F367C
p.(Phe367Cys

)

11 31.3 Associated with an excellent prognosis in
endometrioid endometrial carcinoma

Tier: II.C
Literature

May respond to immunotherapy in the rare
recurrent/metastatic setting

Tier: II.C
Literature

TP53 c.782+1G>A
(NM_000546.5)

None intron
7

3.0 NA (see other findings section) NA

* No mutations were detected in the CTNNB1, PIK3CA genes. All hotspot mutations detected in this specimen are shown in the
Mutations Detected table, above. All tested mutations are listed in the "Hotspot Panel" table (below, after Methodology and
Limitations). Mutations listed in the "Hotspot Panel" but not presented above were tested, but were not detected .
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Interpretation

PRESENCE of a POLE exonuclease domain mutation
A POLE mutation in the exonuclease/proofreading domain (exons 9-14) of the gene has been detected in the tumour DNA of this
patient.

POLE exonuclease mutations are present in approximately 7-12% of endometrial cancer (EC), with the most recurrent mutations
affecting codons P286, S297, V411 and S459 (Kandoth C, 2013; Rayner E, 2016). In the absence of MMR deficiency or p53 loss on
IHC, these mutations in the exonuclease /proofreading domain of the protein are associated with a copy-number and MSI-stable but
ultramutated tumour phenotype, which has been consistently associated with a favorable prognosis and improved progression-free
survival (Church DN, 2015; Howitt BE, 2015; McConechy MK, 2016; Meng B, 2014; Temko D, 2018; van Gool IC, 2015).

POLE-mutated EC’s are predominantly of the high-grade endometrioid EC subtype, featuring a high mutation burden (>100
mutation/Mb) and abundant tumour infiltrating and/or peri-tumoral lymphocytes as a result of increased neoantigen load in the
tumour cells (Howitt BE, 2015; Shinbrot E, 2014; van Gool IC, 2015). In the majority of cases (>80%), this elevated neoantigen load has
also been associated with a concomitant increase in PD-1/PD-L1 expression in intraepithelial immune cells (Howitt BE, 2015; Kandoth
C, 2013). In addition to an intrinsic favorable prognosis, it has been suggested that, in the rare recurrence or metastatic setting,
patients with these tumours may benefit from immune checkpoint blockade (Howitt BE, 2015; Mehnert JM, 2016; Santin AD, 2016;
Talhouk A, 2019). Clinical trials are ongoing to determine how to best treat patients with POLE mutated tumours as well as the role of
immunotherapies in POLE-mutated EC.

Somatic versus germline
Germline mutations in the proofreading exonuclease domain of POLE have been reported in the literature (Bellido F, 2016; Church
DN, 2013; Rohlin A, 2014). Such germline mutations predispose predominantly to hereditary colorectal cancer but also to
endometrial cancer, and may confer an increased risk for other cancer types including breast, stomach, ovarian and brain cancer.
Please note that this test does not discriminate between somatic and germline mutation; however, gene mutations reported with an
allelic ratio of approximately 50% or 100% may be indicative of a germline mutation. If this patient’s personal and/or family history
indicates the possibility of a POLE germline mutation, germline testing for this mutation may be considered.

Other Findings

PRESENCE of a TP53 mutation
A TP53 mutation, as described in the table above, has also been detected in the tumour DNA of this patient. Correlation with
immunohistochemistry is recommended, to determine whether the detected mutation has resulted in an abnormal TP53 staining
pattern (the ProMisE molecular classifier is predicated on immunohistochemical staining pattern rather than mutational status). In
endometrial cancer, presence of TP53 mutation(s) generally correlates with the 'copy-number high' molecular sub-type
(PMID:23636398), which has a poor prognosis. However, this correlation may not hold when there is also a POLE mutation or loss of
DNA mismatch repair, as the TP53 mutation(s) may reflect the high overall mutation rate in the tumour (PMID:31829447, 31829441).
Further research is required to clarify the prognostic implications in such 'multiple classifier' tumours (PMID:28061006, 31829447).

The TP53 mutation detected is below the limit of detection of this assay. The low allelic ratio most likely reflects tumour
heterogeneity. The possibility of a false positive result cannot be excluded. Repeat testing on a separate sample may be considered.

Germline Implications
Germline mutations of TP53 result in Li-Fraumeni syndrome (PMID:30335319). This test does not discriminate between somatic and
germline mutation; however, gene mutations reported with an allelic ratio of approximately 50% or 100% may be indicative of a
germline mutation. If this patient’s personal and/or family history indicates the possibility of a TP53 germline mutation, referral to a
clinical genetics or familial cancer service may be considered for genetic counselling regarding germline testing.
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Clinical trials

No clinical trials of targeted therapy matching this patient’s tumour histotype and mutation status were found in clinicaltrials.gov or
anzctr.org.au. There may be further relevant trials listed in these resources or elsewhere. Please let the laboratory know if you identify
a trial of targeted therapy that could have been included in a patient’s report.

Specimen Information

Specimen Type: FFPE Block Specimen Source: Resection

Primary Site of Tumour: Endometrium Histologic Type: Carcinoma

Referral Reason : Therapeutic Target ID Biopsy Site : Endometrium

Block ID #: Tumour Cellularity: 50%

Methodology and Limitations

This test involves targeted sequence analysis of hotspot mutations/coding exons of the requested genes and transcripts (listed
below, see Hotspot Panel table). DNA is extracted and targets of interest amplified using a highly multiplexed in-house designed PCR
assay, sequenced using Illumina technology and analysed using a validated, custom-built bioinformatics pipeline. Hotspot variants
are categorised into clinical significance tiers as per Li et al. 2017 (PMID 27993330). Variants of strong or potential clinical
significance (tier I or II) will be reported. VUS and likely benign variants (tier III and IV) will not be reported. Please contact the
laboratory if tier III or IV variants are required.

Single nucleotide changes and insertion/deletion mutations (1-24 bp) are detected by this assay. Limit of detection is approximately
5% variant allele ratio; the ability to detect a particular mutation may depend upon the tumour content of the tested sample and the
proportion of the mutant tumour clone. Rare genetic variation may interfere with this assay. CNVs (e.g. gene amplification or large
deletions) and gene rearrangement events (e.g. gene fusions) will not be detected by this assay. Approximately 20-25% of MET exon
14 skipping mutations are large deletions, and will not be detected. Approximately 8-10% of all KIT activating mutations are indels
larger than 24 bp, and will not be detected. BRCA gene mutations, MSI and tumour mutational burden are not assessed in this assay.
This assay does not differentiate between germline (hereditary) and somatic mutations. The therapeutic implications of these results
should be considered in conjunction with other clinical information available to the treating oncologist.

Hotspot Panel

Gene Hotspot Transcript Gene Hotspot Transcript

CTNNB1 D32, S33, G34, S37, T41, S45 NM_001904.3 POLE Exons: 9, 10, 11, 12, 13, 14 NM_006231.3

PIK3CA
R88, E542, E545, Q546, D549,
M1043, N1044, A1046, H1047,
G1049

NM_006218.3 TP53 Exons: 4, 5, 6, 7, 8, 9 NM_000546.5
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