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Determining Zygosity of Two MUTYH Pathogenic Variants
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Abstract

Biallelic pathogenic variants in the gene MUTYH are associated with MUTYH-associated polyposis
syndrome, which is associated with an increased risk for adenomas of the colon and colorectal cancer.
Determination of zygosity of MUT YH pathogenic variants is important to determine appropriate screening
recommendations and future management. A patient diagnosed with colon cancer was identified with
two pathogenic variants in MUTYH, where it could not be determined by the laboratory whether the
variants were in cis or in trans. After further testing of family members, it was determined patient has
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a diagnosis of MUTYH-associated polyposis and her screening greatly differs with colonoscopies every

year, instead of at a greater interval with only a diagnosis of colon cancer.
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Introduction

The MUTYH gene is associated with oxidative DNA damage repair
[1]. In the presence of biallelic pathogenic variants, an autosomal
recessive disorder, MUTYH-associated polyposis (MAP) is present,
which is a significantly increased risk for colorectal cancer and
adenomas of the colon. Individuals affected with MAP are either
homozygotes - identical MUTYH pathogenic variants in each allele
or compound heterozygotes — different MUTYH variant in each allele

(2].

It is estimated that approximately 1 in 45 individuals carry at least
one pathogenic variant in MUTYH [3]. Currently, individuals with
MUTYH heterozygous pathogenic variants are not associated with
an increased risk for certain cancers, such as colorectal, breast and
endometrial [4]. Of individuals diagnosed with colorectal cancer,
the rate of biallelic pathogenic variant carriers is <1% [1]. In general,
MAP is associated with an increased risk of adenomas of the colon;
therefore, regular screening with colonoscopy every 1-2 years is
recommended, as long as the adenoma burden can be handled
endoscopically [5].

A large number of adenomas in MAP are not always present, as
colorectal cancer can occur with very few adenomas, <10 present
[2,6,7]. By age 60, there is an approximate 43-63% risk for colorectal
cancer [8]. This paper will present a case study of an individual with
no previous history of adenomas, who was diagnosed with colon
cancer following a routine screening colonoscopy and subsequently
diagnosed with MAP.

Case Study

Patient is a 52-year-old asymptomatic Caucasian female, who
presented for a routine screening colonoscopy and found to have an
invasive moderately differentiated adenocarcinoma of the sigmoid
colon. The mass was four centimeters with invasion through the
muscularis propria and subserosal adipose tissue. Pathologic staging
classification is pT3, NO.

She was also found to have 6 polyps, including tubuloviollous
adenomas and tubular adenomas. At the time of her diagnosis,
she did not meet NCCN criteria for polyposis testing due to <10
adenomatous polyps nor did she meet lynch syndrome criteria due
to diagnosis >50 and no loss of nuclear expression identified in the
immunohistochemistry of the tumor. However, updated guidelines

provide a category 2B recommendation for consideration for multi-
gene panel testing for all individuals diagnosed with colorectal cancer
diagnosed > 50 years old [9]. Therefore, patient underwent genetic
testing with an 84-gene multi-gene panel test and was found to have
two pathogenic variants in MUTYH: ¢.1187G>A (p.Gly396Asp) and
c.700G>A (p.Val234Met).

ClinVar, a database that aggregates information about genetic
variations, classifies the p.Gly396Asp variant as “pathogenic/likely
pathogenic” through 67 different submissions to the database [10,11].
The p.Val234Met variation has conflicting interpretations through
14 submissions of “pathogenic”, “likely pathogenic” and “uncertain
significance”. Both variants are classified as “pathogenic” by the
lab performing the testing. Per the report, the lab was not able to
determine whether the MUTYH variants were in cis (on the same
chromosome) or in trans (opposite chromosomes); therefore, it could
not be determined based on her results the presence of the autosomal
recessive disorder, MUTYH-associated polyposis (MAP) syndrome.
Since the presence of MAP could affect her future management and
screening, it became important to determine zygosity. However,
patient was adopted and does not know any biological family
information; therefore, parents are not accessible for testing to
determine inheritance.

In the absence of MAP, current surveillance guidelines following
a diagnosis of colon cancer include a colonoscopy at one year post
surgery. If advanced adenoma is present, repeat in one year, if no
advanced adenomas are present, repeat colonoscopy in 3 years, then
every 5 years [9]. Following the diagnosis of MAP, individuals are
followed with colonoscopy and polypectomy every 1-2 years, with
consideration for colectomy if adenoma burden cannot be managed
endoscopically. It is for this reason, due to the vast differences in long-
term follow up for individuals with MAP vs. colon cancer diagnosis
alone, it is important to determine patient’s zygosity.
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Although biological parents were unavailable for testing, patient has
two children, both of whom were willing to be tested. If the variants
are in trans, each child will be identified with one pathogenic variant
in MUTYH. If the variants are in cis, a child may have two pathogenic
variants in MUTYH or none. After testing, one child was identified
with the ¢.700G>A (p.Val234Met) pathogenic variant and the other
child was identified with the c.1187G>A (p.Gly396Asp); therefore,
confirming the diagnosis of MAP in patient.

Conclusion

The presence of MAP is associated with a significantly increased
risk for the development of colorectal cancer and influences the
recommendations for long-term screening. In the absence of
appropriate surveillance, the risk for colorectal cancer rises to 80-90%
[8]. If a patient is diagnosed with MAP following a diagnosis of colon
cancer and underwent a segmental resection, annual surveillance
colonoscopy is recommended for the remaining colon and rectum,
as a metachronous colorectal cancer can occur in 10% of patients on
surveillance [6].

Discussion

Although patient did not meet current polyposis criteria or lynch
syndrome criteria for genetic testing, multi-gene panel testing was
performed due to her diagnosis of colon cancer. Due to the provider
ordering genetic testing, two pathogenic variants were identified in
MUTYH, which were later to be determined in trans and associated
with MAP.

When the zygosity of MUTYH pathogenic variants is in question,
it is important to evaluate available family members to assist in
determining diagnosis. Without testing the case study’s children, it
could not be definitively determined whether or not patient had a
diagnosis of MAP and may have been followed based solely on her
diagnosis of colon cancer; therefore, undergoing colonoscopy at 1
year post colon resection, then in 3 years and repeating every 5 years
thereafter. However, due to this determination, patient will have
colonoscopies on an annual basis.

Competing Interests

The authors declare that they have no competing interests.

Refrences

1. Cleary SP, Cotterchio M, Jenkins MA, Kim H, Bristow R, et al. (2009) Germline
MutY homologue mutations and colorectal cancer: a multisite case-control
study. Gastroenterology 136: 1251-1260.

2. Patel R, McGinty P, Cuthill V, Hawkins M, Morrghen M, et al. (2019) MUTYH-
associated polyposis — colorectal phenotype and management. Colorectal
Disease 22: 1271-1278.

3. Win AK, Jenkins MA, Dowty JG, Antoniou AC, Lee A, et al. (2017) Prevalence
and penetrance of major genes and polygenes for colorectal cancer. Cancer
Epidemiol Biomarkers Prev 26: 404-412.

4. Thompson AB, Sutcliffe EG, Arvai K, Roberts ME, Susswein LR, et al. (2022)
Monoallelic MUTYH pathogenic variants ascertained via multi-gene
hereditary cancer panels are not associated with colorectal, endometrial or
breast cancer. Familial Cancer 21: 415-522.

5. National Comprehensive Cancer Network [NCCN] (2023) NCCN guidelines
version 2.2022 MUTYH-associated polyposis. Retrieved March 29, 2023.

Nieuwenhuis MH, Vogt S, Jones N, Nielsen M, Hes FJ, et al. (2012)
Evidence for accelerated colorectal adenoma — carcinoma progression in
MUTYH-associated polyposis? Gut 61: 734-738.

Segui Mdel M, Cabrero-Garcia J, Crespo A, Verdu J, Ronda E (2015) A
reliable and valid questionnaire was developed to measure computer vision
syndrome at the workplace. J Clin Epidemiol 68: 662-673.

Curia MC, Catalano T, Aceto GM (2020) MUTYH: Not just polyposis. World
J Clin Oncol 11: 428-449.

National Comprehensive Cancer Network [NCCN] (2023) NCCN guidelines
version 3.2022 Colon cancer. Retrieved March 29, 2023

National Center for Biotechnology Information (2023) ClinVar;
[VCV000005294.89], Retrieved March 29, 2023.
National Center for Biotechnology Information (2023) ClinVar;

[VCV000135989.36], Retrieved March 29, 2023.

Int J Nurs Clin Pract
ISSN: 2394-4978

IJNCP, an open access journal
Volume 10. 2023. 374


https://www.gastrojournal.org/article/S0016-5085%2808%2902308-1/fulltext
https://www.gastrojournal.org/article/S0016-5085%2808%2902308-1/fulltext
https://www.gastrojournal.org/article/S0016-5085%2808%2902308-1/fulltext
https://onlinelibrary.wiley.com/doi/10.1111/codi.15078
https://onlinelibrary.wiley.com/doi/10.1111/codi.15078
https://onlinelibrary.wiley.com/doi/10.1111/codi.15078
https://pubmed.ncbi.nlm.nih.gov/27799157/
https://pubmed.ncbi.nlm.nih.gov/27799157/
https://pubmed.ncbi.nlm.nih.gov/27799157/
https://link.springer.com/article/10.1007/s10689-021-00285-7
https://link.springer.com/article/10.1007/s10689-021-00285-7
https://link.springer.com/article/10.1007/s10689-021-00285-7
https://link.springer.com/article/10.1007/s10689-021-00285-7
https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf
https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf
https://doi.org/10.15344/2394-4978/2023/374
https://doi.org/10.15344/2394-4978/2023/374
https://gut.bmj.com/content/61/5/734
https://gut.bmj.com/content/61/5/734
https://gut.bmj.com/content/61/5/734
https://pubmed.ncbi.nlm.nih.gov/25744132/
https://pubmed.ncbi.nlm.nih.gov/25744132/
https://pubmed.ncbi.nlm.nih.gov/25744132/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7407923/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7407923/
https://www.nccn.org/professionals/physician_gls/pdf/colon.pdf
https://www.nccn.org/professionals/physician_gls/pdf/colon.pdf
https://www.ncbi.nlm.nih.gov/clinvar/variation/VCV000005294.89
https://www.ncbi.nlm.nih.gov/clinvar/variation/VCV000005294.89
https://www.ncbi.nlm.nih.gov/clinvar/variation/VCV000135989.36
https://www.ncbi.nlm.nih.gov/clinvar/variation/VCV000135989.36

