
The human mutL homologue gene hMLH1 (MLH1) is located on chromosome 3p21-23. It encodes for a 
component of the DNA mismatch repair pathway. The gene is inactivated by promoter hypermethylation 
in a number of different cancers. This assay detects the level of methylation in a region -209 to -181 from 
the transcription start site of the MLH1 gene (Ensembl gene: ENSG00000076242; HGNC:7127). The DNA 
has to be bisulfite-treated before PCR amplification. This approach allows to differentiate 5-methylcytosine 
(mC) from unmethylated cytosine (C). In single-stranded DNA, sodium bisulfite preferentially deaminates 
C residues to uracil (U), compared with a very slow rate of deamination of mC to thymine (T). As C is 
converted to U, whereas mC remains unchanged, after conversion and cleanup, a single PCR fragment 
spanning a part of the MLH1 promoter region amplifies U as T, and mC as C. In the Pyrogram, mC and C are 
therefore represented as C and T peaks, respectively. These peak heights are proportional to the number 
of methylated alleles at each CpG site. The Qiagen EpiTect Bisulfite Kit is used to treat the DNA prior to 
pyrosequencing. In addition, the cleanup step from the Bisulfite Kit can be fully automated on the QIAcube. 
The Qiagen Pyromark PCR reagent kit and Pyromark Gold Q24 reagents are used for PCR and detection. 
The equipment used for the assay includes ABI 9700 thermal cycler, QIAcube and Qiagen Pyromark Q24.
 
 

 YGGATAGYGATTTTTAAYGYGTAAGYGTATA, resulting in pyrograms such as the one shown below:

The assay determines the percent methylation by comparing the peak heights of C at dispensations 3, 12, 
20, 24, and 31, to the peak heights of T at dispensations 2, 11, 19, 23, and 30, and averaging all-5 CpG 
values per sample. Samples showing a %Methylation average across the 5 CpG sites less than or equal 
to 10.5% are considered to be Unmethylated, whereas those showing greater than 10.5% are considered 
to be Hypermethylated. This assay has a limit of detection of 5% methylated DNA in a background of 
unmethylated DNA. However, samples with less than 40% tumor content are subjected to microdissection 
to enrich for tumor cells. This assay cannot discriminate between a germline (very rare) and sporadic origin 
of hypermethylation. This assay performs with 100% (95%CI 83.2%-100.0%) sensitivity, 100% (95%CI 75.8%-
100.0%) specificity and 100% (95%CI 89.0%-100.0%) accuracy. 
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THE MLH1 TARGET HAS THE FOLLOWING SEQUENCE TO ANALYZE:

Bisulfite conversion followed  
by Pyrosequencing

MLH1 Promoter  
Hypermethylation Assay

MLH1 PROMOTER HYPERMETHYLATION ASSAY

CLICK FOR REQUISITION

http://www.auroradx.com/documents/ADX-BH-246M.pdf


STORAGE AND TRANSPORTATION

Use cold pack for transporting block and/or blood, making sure cold pack is not in direct contact with spec-
imen. Slides can be packed at room temperature.

PLEASE SHIP TO:

Aurora Diagnostics
Attn: Molecular Department
5008 Mustang Rd.  
Jacksonville, FL 32216  

TURNAROUND TIME (TAT)
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7 Days
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Even though there have been a few reported cases of germline hypermethylation of CpG islands on the 
MLH1 promoter region (Zhou et al., World J Gastroenterol. 2008;14(48):7329-34), the presence of such 
hypermethylation has been documented in approximately 20% of sporadic colorectal cancers (Li et al., 
PLoS One. 2013;8(3):e59064), which correlated with loss of MLH1 expression and high microsatellite 
instability (MSI-H). Thus, tumors exhibiting immunohistochemical loss of MLH1 in the presence of MLH1 
promoter methylation are presumed more likely to be a sporadic cancer. However, tumors exhibiting 
immunohistochemical loss of MLH1 in the absence of MLH1 promoter methylation and in the absence of a 
BRAF mutation, are likely to be associated with Lynch Syndrome, thus initiating definitive genetic testing 
and genetic counseling is strongly recommended.

•  MLH1 Promoter Hypermethylation testing is part of the ADX Comprehensive Colorectal  
    Cancer algorithm. 
•  For cases reflexed to MLH1 Promoter Hypermethylation - No additional specimen  
    requirements necessary. 
•  Specimen Requirements for Stand Alone testing:
    FFPE block containing Tumor
    or (1) H&E with Tumor marked (T) and 4-5 unstained, unbaked 10 μm sections

SPECIMEN REQUIREMENTS


