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abstract

Background: MYH-associated polyposis is an 
autosomal recessive syndrome caused by biallelic 
mutations in the base excision repair gene 
MYH. Initial reports indicated that a majority of 
European biallelic individuals carried two founder 
mutations, Y165C and G382D. A common MYH 
analysis strategy involves evaluation of the two 
founder mutations (FMs) with subsequent full 
sequencing only if one of the FMs is identified.  
This study aimed to determine the sensitivity 
of full MYH sequencing over the strategy 
described above in a cohort of individuals that 
has undergone genetic testing by a commercial 
laboratory.  
Methods: A retrospective analysis was performed 
on 1,522 individuals who underwent full APC 
gene analysis and MYH analysis for Y165C and 
G382D. Subsequent MYH full gene sequencing 
was performed for all patients, except for those 
biallelic for the two FMs and those positive for 
an APC mutation. Demographic information 
and personal and family cancer histories were 
collected on the test request form.
Results: 85 biallelic individuals were identified, 
with 47 carrying two FMs, 17 carrying one FM 
and one mutation identified on sequencing, 
and 21 carrying biallelic mutations identified 
only on full sequencing. 21/85 (25%) biallelic 
MYH mutation carriers would have been missed 
by FM analysis only. The mutation spectrum is 
distributed among different ethnicities (Table 2). 
The majority of individuals met clinical criteria 
for a polyposis syndrome, with 21 individuals 
reporting more than 99 adenomas (25%) and 50 
individuals reporting 20-99 adenomas (59%).
Conclusions: Analysis of only the two MYH 
FMs would miss 25% of biallelic individuals in 
our cohort. Due to the ethnicity distribution of 
mutations, it is difficult to predict who would be 
missed by this strategy. Consideration of MYH 
full sequencing is warranted to achieve highest 
clinical sensitivity.

background

MYH-associated polyposis is an autosomal 
recessive syndrome caused by biallelic 
mutations in the base excision repair gene 
MYH. Initial reports indicated that a majority 
of European biallelic individuals carried two 
founder mutations, Y165C and G382D. Generally 
MYH analysis involves evaluation of the two 
founder mutations (FMs) only. In addition to 
evaluating the FMs, a common strategy is to 
conduct full MYH sequence analysis if one of the 
FMs is identified. This study aimed to determine 
the sensitivity of full MYH sequencing over 
the strategy described above in a cohort of 
individuals that has undergone genetic testing 
by a commercial laboratory. 

goals

• To determine the extent to which full 
sequencing of MYH  improves detection 
rates of biallelic MYH mutation carriers, 
when compared to analysis of the two FMs 
in the largest published cohort of individuals 
receiving reflex MYH full sequencing. 

• To assess FM prevalence across ethnicities  
in our cohort.

• To assess phenotypic trends for biallelic MYH 
mutation carriers.

methods

A retrospective database analysis identified 
1,522 individuals who underwent APC full 
gene analysis and testing for the two common 
MYH FMs, Y165C and G382D. Subsequent 
full MYH sequencing was performed for all 
patients, except for those biallellic for the two 
FMs and those positive for an APC mutation.  
Demographic information and personal and 
family cancer histories were collected on the test 
request form.

Figure 1. Testing Algorithm
results

Table 1: Phenotypic trends of biallelic mutation carriers 

Patient Cancer History Patient Polyp History Family Cancer 
History

Biallelic 
Mutation 
Carriers

No CRC 
dx

crc dx 
≤50

crc dx 
>50

<20 
polyps

20-99 
polyps ≥100

No 
cancer 
fam hx

Any 
cancer 
fam hx

0 FM  
(21)

13  
(62%)

7  
(33%)

1  
(5%)

1  
(5%)

11  
(52%)

9  
(43%)

6  
(29%)

12  
(57%)

1 FM  
(17)

6  
(35%)

6  
(35%)

5  
(29%)

2  
(12%)

11  
(65%)

3  
(18%)

15  
(88%)

13  
(76%)

2 Fm  
(47)

25  
(53%)

14  
(30%)

6  
(13%)

8  
(17%)

28  
(60%)

9  
(19%)

10  
(21%)

29  
(62%)

Total  
(85)

44  
(52%)

27  
(32%)

12  
(14%)

11  
(13%)

50  
(59%)

21  
(25%)

31  
(36%)

54  
(64%)

Table 2: Ethnicity and mutation spectrum of biallelic mutation carriers

Biallelic carrier 
ethnicity No FMs One FM Two FMs Total

Asian 6  
(100%)

0
(0%)

0
(0%)

6  
(7%)

Central/Eastern 
European

0
(0%)

0
(0%)

2  
(100%)

2  
(2%)

Latin American/
Caribbean

2  
(15%)

1  
(8%)

10  
(78%)

13  
(15%)

Native American 0
(0%)

0
(0%)

1  
(100%)

1  
(1%)

Neareast/Mideast 5  
(83%)

0
(0%)

1  
(17%)

6  
(7%)

None specified/
Other

2  
(22%)

2  
(22%)

5  
(56%)

9  
(11%)

Western/Northern 
European

6  
(13%)

14  
(29%)

28  
(58%)

48  
(56%)

Total 21 17 47 85

limitations

• Given that many of these patients were tested in 
conjunction with APC analysis, there is a potential 
ascertainment bias for individuals whose personal and/or 
family history is suggestive of an adenomatous polyposis 
syndrome. Therefore, the reported phenotypic trends 
likely do not represent those of the overall biallelic  
MYH population.

• Accuracy of demographic, personal, and family cancer 
histories reported on the test request form was not 
verified through an independent medical record review. 
Data does not include test request forms missing 
personal and family history information (2 out of 85 
biallelic MYH carriers).

discussion

• Analysis of only the two MYH FMs would not identify 25% of biallelic 
individuals in our cohort. 

• MYH founder mutations appear to be distributed across ethnic groups 
without a distinct pattern; almost half of biallelic FM carriers (40%) did 
not report Western/Northern European ancestry.

• In our cohort, phenotype-genotype trends were not apparent. Almost 
all individuals (80/85 or 94%) reported 10 or more adenomas, meeting 
clinical diagnostic criteria for Attenuated-FAP or FAP. This was expected 
as most individuals underwent genetic testing for an adenomatous 
polyposis indication, which is reflective of a possible ascertainment bias.  

• Approximately one-third of individuals reported no family history 
of any cancer, which is consistent with the autosomal recessive 
inheritance pattern of MYH-Associated Polyposis. 

conclusion

In this cohort, analysis of only the two MYH FMs without reflex to 
full MYH analysis when one FM is identified would miss 38/85 (45%) 
of biallelic individuals in our cohort; (17 would be misidentified as 
monoallelic carriers and 21 would be missed altogether). The strategy 
involving automatic reflex to full MYH analysis if one of the founder 
mutations is found would have identified 64 out of 85 (75%) biallelic 
MYH mutation carriers (47 biallelic FM carriers and 17 carriers with 
one FM and one other MYH mutation), resulting in an overall 4.2% 
(64/1522) biallelic MYH detection rate. A new strategy involving full 
MYH sequencing would capture an additional 21 biallelic MYH mutation 
carriers (25%) and would result in an overall 5.6% (85/1522) biallelic 
MYH mutation detection rate. Due to the ethnicity distribution of 
mutations, it is difficult to predict who would be missed by these 
selective testing strategies. Consideration of MYH full sequencing is 
warranted to achieve highest clinical sensitivity.
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APC gene analysis and MYH sequencing
ordered (full MYH sequencing to be run 
unless 2 FM or APC mutation identified)

(n=1,522) 

Positive for 2 FM 
(full sequencing 

not run)
(n=47)

Positive for
APC mutation 

(n=180)

1 or no FMs, 
underwent full 

MYH sequencing
(n=1,295)

1 FM and 
1 other mutation

(n=17)

No FMs, 2 mutations 
found on full sequencing 

(n=21)
Biallelic carriers not identified by FM analysis only 

(n=38)
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