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Freenome is a non-profit company founded in 2014 that has built a platform with many state-of-the-art technologies regarding DNA, RNA, Methylation, Proteomics Technologies, Immunoassay vs mass spectrometry, Cells extracellular vehicles, Comprehensive discovery platforms. Their machines and the techniques they have developed allow them to detect cancer cells at the earliest stages.
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The multiomics platform they developed with computerized biological science that detects early types of cancer cells, to prevent the growth of these cells.
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Their mission is to build a professional and passionate team with the latest experience, to be the best in computerized automatic learning techniques to conduct studies in cell research.
Their vision is to detect at the earliest stages in order to make a diagnosis and be able to develop a personalized treatment.
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These are the latest innovations in the fight against cancer.
1-Cancer genomics - is a complex set of information on the DNA of the cancer cell, which allows scientists to do different research and modify this DNA (mutations), in order to get these cells out of control.
2-Precision medicine (personalized) - this is a method of treating cancer in exchange for a more traditional method such as chemotherapy. Doctors have developed a series of personalized treatments that allow them to do a treatment according to the type of cancer based on their genetic profile. patients are subjected to such therapies that are developed according to their genetic profile.
3- Immunotherapy - this type of therapy is based on the immunity of each patient in the treatment of cancer. Scientists have developed a treatment in which they collect immune cells, which are subjected to artificial training, then introducing them back into the body to fight cancer cells.
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Example of skin cancer called Melanoma, scientists were able to map the DNA of this cancer and give it a specific treatment targeting the specific mutation, the result was miraculous. But there is a challenge, after a few months the cancer came back. The scientists found out why came back, and the reason is the tumor heterogeneity. 
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There are over a hundred million cells in a cancer, although most of the cells are almost the same, there are small differences in the cells that make them respond differently to drugs. Even if you have a drug that kills almost all of the hundreds of millions of cells, there is a possibility that a small population is resistant to the drug, and those are the cells that eventually come back.
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 These are traditional systems for cancer detection
1- Medical procedure, like Colonoscopy which is used to detect colorectal cancer.
This is a safe procedure, or as it is also called gold, it is used to detect various abnormalities of the rectum or large intestine. Even if it is an effective procedure, it requires a lot of infrastructure and a bigger hospital for support where many people do not have access.
2- Biomarkers, such as PSA tests that are used to detect prostate cancer. This is efficient and much more efficient to which more people can have access, but doctors face a problem which is the false positive results that require unnecessary additional work.
3- Medical imaging, mammography for breast cancer detection. this is an extraordinary system, but it doesn't work equally for everyone, but you also can't do this scanner many times because of the exposure to radiation.
Therefore, a new technology is needed, a general one that will detect cancer cells, without radiation, to be efficient and available to everyone.
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This is a new technology, such a blood test allows to detect cancer cells at the smallest stages that do not allow other detection systems to find them, 
such as a PSA test or others. Or the detection of some rare types of cancer, which are not correctly diagnosed,
 and allows doctors to make correct decisions in the administration of a corresponding treatment. 
Research is in continuous development, in continuous improvement of liquid biopsy tests.
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Here's how that work: 1-taking simple blood, 2- extracting the DNA from the blood then using molecular biology techniques to enrich that DNA for cancer and linked to cancer based on the data bases for cancer genomics then sequence the DNA using DNA sequencing machines and ultimately from all the information terabytes of information were able to use statistical and computational methods to find a small amount of information there from the cancer DNA that's in the blood.
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• Liquid biopsy is a good alternative to detect mutations in certain tumors in a convenient and safe way for both the patient and the oncologist. At the same time, it can identify tumor DNA mutations in the blood.
• Liquid biopsy is much less invasive.
• Provides a representative image of the entire tumor, not just a part of it. Also, liquid biopsy allows monitoring of the disease over time
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   Studies show that the old traditional detection systems are not efficient enough because they are not sufficiently developed and do not use more advanced technologies that allow a more efficient and faster analysis to treat as many people as possible. Freenome uses advanced technologies that offer us a new, precise method of cancer detection that is suitable for everyone. And scientists have taken a big step forward in the fight against cancer.
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The 3 categories of cancer detection systems
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Liquid Biopsy

« A liquid biopsy is a blood test that
detects signs of cancer tumors, including
tumor cells and cancer cell DNA. Current
US FDA-approved tests can detect
certain types of advanced cancer,
predict prognosis, and help healthcare
providers make treatment decisions.
Research is ongoing to explore
additional uses of liquid biopsy tests.

(Palmirotta R, 2018)
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The impact of the
technology

+ Liquid biopsy can detect mutations in
certain tumors in a convenient and safe
‘way for both the patient and the
oncologist. At the same time, it can identify
tumor DNA mutations in the blood.

+ Liquid biopsy is much less invasive.

+ It provides a representative image of the
entire tumor, not just a part of it. Also, the
liquid biopsy allows the disease to be
monitored over time
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Conclusion

Using advanced deep learning algorithms, Freenome’s Al genomics platform
is looking at cfDNA and other cell-free biomarkers, such as cell-free RNA
(cfRNA) and proteins, to aggregate and decode genetic data left behind by
cancer cells, as well as the patient’s immune system. Using the Al to identify
patterns and trends in these cell-free biomarkers enables Freenome to achieve
cancer detection at much earlier stages, and determine which treatments will
be most effective.
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Background of
the organisation

Freenome is a biotechnology company
with the most comprehensive multiomics
platform for early cancer detection using a
routine blood draw. The company combines
its deep expertise in molecular biology with
advanced computational biology and machine
Ieamingblo detect disease-associated patterns
among billions of circulating cell-free
biomarkers.
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Mission
and
Vision

* To build a multidisciplinary team with
expertise in computational biology and
machine learning techniques to detect
cancer in its earliest, most treatable
stages.

* Prevent, detect and treat diseases by
developing high-quality diagnostic
tests





