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DNA Methylation



DNA methylation is an epigenetic mechanism that occurs by the addition of a
methyl (CH3) group to DNA, thereby often modifying the function of the genes
and affecting gene expression. The most widely characterized DNA methylation
process is the covalent addition of the methyl group at the 5-carbon of the
cytosine ring resulting in 5-methylcytosine (5-mC), also informally known as the
“fifth base” of DNA. These methyl groups project into the major groove of DNA
and inhibit transcription

https://www.whatisepigenetics.com/fundamentals/






Galleri Test (Grail)

• Specificity for cancer signal detection was 99.5% 

• Overall sensitivity for cancer signal detection was 51.5%; sensitivity increased with 
stage 

Stage I: 16.8%, stage II: 40.4%, stage III: 77.0%, stage IV: 90.1%. 

Stage I-III sensitivity was 67.6% in 12 pre-specified cancers that account for 
approximately two-thirds of annual USA cancer deaths 

• Cancer signals were detected across >50 cancer types. 

• Overall accuracy of CSO prediction in true positives was 88.7% 

Klein JTO September 2021



The Circulating Cell-free Genome Atlas Study, sub-study 3: 
clinical validation 
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1,000 volunteers to be enrolled at Memorial Healthcare System!



(Cancerseek, Thrive-Exact Sciences)

Multiplex PCR analysis of circulating
cell-free tumour DNA (ctDNA) enables
the detection of mutations at 2,001
genomic positions across 16 genes,
whereas levels of the protein
biomarkers are assessed using
immunoassays.

The eight proteins are:

cancer antigen 125, carcinoembryonic 
antigen, cancer antigen 19-9, prolactin, 
hepatocyte growth factor, osteopontin, 
myeloperoxidase, and tissue inhibitor 
of metalloproteinases 1.





Feasibility of blood testing combined with PET-CT to screen for 
cancer and guide intervention (Cancerseek, Thrive-Exact 
Sciences)

• blood test that detects ctDNA mutations in 16 genes and 8 protein biomarkers of cancer 
in a prospective, interventional study of 10,006 women who were 65 to 75 years old 
and who had no prior history of cancer. Positive blood tests were followed by PET-CT.

• Detection: Of 96 cancers incident during the study period, 26 were first detected by 
blood testing and 24 additional cancers by conventional screening. Fifteen of the 26 
patients in whom cancer was first detected by blood testing underwent PET-CT imaging, 
and 11 patients developed signs or symptoms of cancer after the blood test that led to 
imaging procedures other than PET-CT. 

• Specificity and PPV of blood testing alone were 98.9% and 19.4%, respectively, and 
combined with PET-CT, specificity and PPV increased to 99.6% and 28.3%. 



• The blood test first detected 14 of 45 cancers (31%) in seven organs for which no 
standard-of-care screening test is available. 

• Of the 26 cancers first detected by blood testing, 17 (65%) had localized or regional 
disease. Of the 15 participants with positive blood tests as well as positive PET-CT 
scans, 9 (60%) underwent surgery with curative intent. 

• Blood testing could be combined with conventional screening, leading to detection 
of more than half of the total incident cancers observed during the study period. 
Blood testing did not deter participants from undergoing mammography, and 
surveys revealed that 99% of participants would join a similar, subsequent study if 
offered. 

• Only 0.22% underwent an unnecessary invasive diagnostic procedure as a result of a 
false-positive blood test.

Lennon, AM. Vol 369, issue 6499, April 2020



Lennon AM, Buchanan AH, Kinde I, et al. Feasibility of blood testing combined with PET-CT to screen for cancer and guide intervention.
Science. 2020;369(6499):eabb9601. doi: 10.1126/science.abb9601

Detecting Cancers Earlier Through Elective Plasma-based CancerSEEK Testing (ASCEND). ClinicalTrials.gov. Updated January 14, 2020.
Accessed October 19, 2020. clinicaltrials.gov/ct2/show/NCT04213326?term=NCT04213326&draw=2&rank=1











Blood Based Biomarkers: RNA, KRAS and PD-L1 Strongly Matching 
with Tissue and Showing Correlation with Clinical Responses In 
NSCLC Patient’s

Luis E. Raez1, Joshua Usher2, Cheryl Habaue1, Kathleen Danenberg2, Brian Hunis1, Yolanda 
Jaimes2, Shahrooz Rabizadeh2, Aurelio Castrellon1, Peter Danenberg3; 

1Memorial Cancer Institute/Florida International University, FL/USA
2Liquid Genomics/Nanth Health, Torrance, CA/USA
3University of Southern California/USA



T. Ishiba, (LE Raez), et al. Frequencies and expression levels of programmed death ligand 1(PD-L1) in circulating tumor RNA (ctRNA) in various
cancer types. Biochem Biophys Res Commun. 2018 Jun 7;500(3):621-625.

760 samples from patients with metastatic disease were enrolled.

44 gastric cancers (GC), 212 colorectal cancers (CRC), 320 non-
small cell lung cancers (NSCLC), 24 breast cancers (BC), and 88
prostate cancers (PC).

Patient samples were from USC Norris Comprehensive Cancer
Center, Memorial Cancer Institute or University Hospital Essen,
West German Cancer Center.

Ten milliliters of blood were collected in each of two tubes
containing a proprietary nucleic acid preservation cocktail and
transferred to Liquid Genomics, Inc.





Proteomics

• Proteomics is the study of the entire set of proteins expressed in a cell, tissue, or
individual.

• With the advent of mass spectrometry (MS)-based protein analysis technology,
large-scale protein analysis has now become widely used.

• Proteomics involves a wide range of processes such as protein expression profiling,
protein modifications, protein-protein interactions, protein structure, and protein
function. The results obtained from such tasks can be used to decipher disease
processes, provide diagnosis and prognosis of diseases, aid in drug development,
and deliver the basis for biological discovery.

• With the development of proteomics technology and its application to various
diseases, especially cancer, significant progress has been made in identifying
clinically applicable biomarkers and new therapeutic targets.



Proteomics
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