1.  What is the research problem.
Existing medical knowledge does not know how cancer is instigated.
2.  What is your proposed solution.
Cancer and many other chronic diseases are cellular specific stalled G1 phase of the cell cycle diseases. There can be two versions. One where the G1 phase is prevented from starting, (mainly familial), and one where the G1 phase is activated and remains stalled, (mainly sporadic). There are so many discoveries that follow on from the realization that you need to modify the G1 phase, that it does not fit into the general format of this web site. Therefore, you must read the paper below.
3.  How will your solution make a difference.
All cancers have a shared process, but each type of cancer is cellular specific. Understanding this allows the possible development of a cellular specific treatment for every different type of cancer.
If the suggestions in the following paper are instigated, it will become possible to discover disease specific markers and treatment markers.
Susceptibility tests can also be developed that will predict the possibility of cancer developing, even before any malignancy presents. This would allow treatments to start before malignancy starts in some cases.
To determine if any sporadic cancer or other sporadic chronic disease has a stalled G1 phase, check for active CDK and Cyclin D levels. If these are activated continuously, it will prove the (sporadic), stalled G1 theory.

 
The stalled TCA Cycle. The missing link to Cancer conundrums.

Author: David M. Hicks.
Congratulations researchers everywhere. Your wildest research wish has just come true for cancer and other chronic diseases.
This information has been garnered via cognition rather than by physical research. The aim is to provide researchers with enough new information, that they can perform valid research to prove or disprove all of these new promising discoveries.
Through my own personal discoveries, I have found that it is reasonably certain that many chronic sporadic diseases such as neurological diseases, Cancer, Type 2 Diabetes, and many other sporadic chronic diseases are all the result of a cellular specific, “stalled G1 phase of the Tricarboxylic acid (TCA) cell cycle”. There is only one “process” involved, but there can be many causes that can produce the same effect. The mystery of pleiotropic effects in many sporadic chronic diseases can be explained when you accept that the many causes create a stalled G1 phase of the cell cycle. Every step in the multiple G1 phase pathways have beneficial effects on survival if they are transient, but if they are stalled, the exact same settings become toxic or deleterious. THE ONLY DIFFERENCE IS THE DURATION OF EXPRESSION.
Chronic familial diseases.
Familial versions of these diseases will nearly always have an inhibited cell cycle where “the cell cycle does not start”. Present thinking does not appreciate the huge difference between a stalled G1 phase, and a cell cycle that doesn’t start. In the majority of familial diseases, (there can always be the odd exception because there can be so many different familial variations), the process will involve a mutation that has the ability to inhibit the start of the cell cycle. A treatment for these familial versions should overcome the inhibition on the cell and allow the start of the cell cycle, (and all the other things that are altered by the mutation). It is best to concentrate on the effects on the cell cycle, because this helps the most in understanding the implications and effects of any proposed treatment more than anything else; effective discoveries abound when you do this. Overcoming the stalled cellular specific start of the cell cycle in familial diseases will stop most of these familial diseases. The use of a mutated mouse model in research on familial diseases, should work great if a suitable mutation is used. But a successful treatment that works on familial diseases will not work on the equivalent sporadic disease as their cell cycle is already started, (and stalled in the G1 phase). This highlights why so many trials have failed in the past. Sporadic disease and its equivalent familial disease MUST be considered as two separate diseases as these will require different treatments.
There are at least 120 pathway steps within a cell for the PLC and PI3K pathways alone. Any familial mutation that acts on an early step in these pathways, e.g. PKC, NFκB, PTEN, mTOR C2, will cause more side effects than will a mutation that acts in the later steps of these pathways, e.g. TDP-43, FOXO3, P70S6K1, and p16. As different mutations have different effects, it will be very hard to find just one treatment that will effectively cure or overcome all mutations. The best treatment will be one that overcomes the problem in just one individual mutation. 
Chronic sporadic diseases.
In sporadic versions of these chronic diseases, the stalled cell cycle must be overcome. This provides two possibilities. Try to inhibit the start of the cell cycle; or overcome whatever is stalling the cell cycle, this is the better choice. As the causes can be many and varied, it is probably easiest to inhibit the start of the cell cycle. This is the exact opposite of what you want to do in familial versions of the disease. If looking at the PI3K pathway, inhibiting Rictor from mTOR Complex 2, (mTOR C2) would cause less side effects than inhibiting PI3K or mTOR. This will still stop the G1 phase, so it would have to be administered intermittently.
Any effective cancer treatment will require the alteration of the TCA cycle and would therefore require intermittent administration. The timing of any off treatment period will have to be determined in trials.
This paragraph is not thought out thoroughly or proven at this stage, but you could also try activating cellular specific glutamate transporters like SLC1 and this should inhibit Cyclin D1 and CDK. This could also stop the G1 phase, so the treatment would also have to be intermittent, this should cause very little or hopefully no side effects if intermittant. The more specific you make the treatment to a disease, by selecting the closest family, sub family and isoform of SLC, etc., the less side effects there will be. This MAY allow the cell to overcome the stalled condition and progress to the S phase and finish the cell cycle. If this happens, this would make a good treatment, which may work on multiple diseases. The glutamate transporters have a huge number of variations, so this may be an excellent area to look for disease/cell specific markers.
Global Glycolysis treatment, and global chronic disease marker.
If you would rather research something in the Glycolysis pathway, you could look for ways to upregulate, a chronically down regulated Glyceraldehyde 3-phosphate dehydrogenase, (GAPDH). This would make a good concomitant treatment for many chronic diseases; as the glycolysis pathway is altered in all G1 phase diseases; and help alter immune and inflammatory settings, but it would not alter the stalled G1 phase. If you are looking for a “global” chronic disease marker, look at lactate dehydrogenase, (LDH), levels. LDH levels will be up regulated during chronic disease. An effective treatment will lower, any up regulated LDH; Pyruvate Dehydrogenase Kinase, (PDK), is up regulated at the same time when LDH is up regulated, so you would also be looking to see if the treatment down regulates PDK if you require further confirmation. LDH also has the potential of acting as a partial disease marker if you use the LDH isoforms and muscle fractions etc., to indicate which individual cell or group of cells can be affected. If any isoform or fraction of the LDH is “cellular specific”, it will be a true disease marker for the corresponding disease caused in that cell, (I don’t think there will be a cellular specific marker in LDH, but it wouldn’t hurt to look). When looking for chronic disease markers in any chronic disease, look for a cellular specific marker in any of the affected pathways. LDH levels could also be used to differentiate when cancer patients in remission, go into relapse.
The importance of determining the initiating cell type in Chronic Diseases.
Chronic sporadic diseases are cellular specific, but this is not generally appreciated at this time; this is a very important point. Research needs to determine the type of cell responsible for initiating all the individual different types of chronic diseases. This is not easy to do in most cases, but it should be relatively easy in many cancers. Breast Cancer may be harder to determine initially as there are multiple types of cell that could all cause “breast” cancer. The following is some theoretical examples of the complexity of determining the cell type involved. Motor Neuron Disease/Amyotrophic Lateral Sclerosis, (MND/ALS), is considered a neurological disease which would mislead people to think that neurons are responsible for the disease. My own research has led me to believe that LMN/ALS is instigated in skeletal muscle cells, and bulbar ALS is instigated in smooth muscles. This means that they should both be researched and treated as two separate diseases. Familial versions must also be treated as separate diseases. The chronic activation of Copper SOD-1 (Cu SOD-1), will indicate LMN MND, and chronic active Manganese SOD-2 (Mn SOD-2), will indicate Bulbar MND. The Super Oxide Dismutase (SOD) major affect acts on activated NFκB; activated NFκB is also a main player in inhibiting apoptosis; this plays a major role in altering the PI3K pathway, from a threonine phosphorylation and active mTOR Complex 1, to serine residue phosphorylation and mTOR Complex 2. This creates major changes to the PI3K>AKT>HIF-1 pathway. The importance of SOD1 and SOD2 is demonstrated in ALS, as a mutation in either one will cause a familial version of the disease.
Proposed initiating cell in Type 2 Diabetes.
My own research has also led me to believe that Type 2 Diabetes is instigated in tendon cells, (this has not been proven yet). Tendon cells have little involvement with the central nervous system so a small chronic tendon injury could produce little pain, and the patient would not know when or where their diabetes started from. There are multiple places in a human body that are occasionally known to have one muscle tendon that grows through another muscle tendon. These often include a rotational muscle that intersects with a longitudinal muscle; where they act at a wide angle to each other. When overloaded, one tendon can rip a hole in the other tendon, and repetitive use of the affected muscles cause a chronic injury in the tendon. If not repaired, this may cause Type 2 Diabetes. Diabetes belongs to the beta (β) lineage, which is made up from cells derived from the Mesoderm layer of a stem cell. The Mesoderm produces connective tissue or collagenous fibrous tissue of the extra cellular matrix, and includes muscles (skeletal/smooth/heart), tendons, bone, endothelium, adipose tissue and cartilaginous/fatty/fibrous tissue and the deeper layers of the skin. It helps control the circulatory system, and the excretory system, including the kidneys. IL-1β will be expressed during the G1 phase. Chronic beta lineage cells only have a very small percentage chance of turning cancerous (e.g. sarcoma). Add the above together with “a stalled G1 phase of the cell cycle”, and researchers should be able to eventually cure Type 2 Diabetes. In some cases, this could include an operation on the initiating tendon if the location is known. The lower back, at the top of the iliac crest is the first place to look.
Alpha lineage cancers and a stalled G1 phase.
It has been proposed by others that maybe up to 90% of cancers belong to the alpha (α) lineage, which is made up from cells derived from the Endoderm layer of a stem cell. The endoderm produces the inner linings of the digestive tract, the respiratory linings, and glandular organs including the liver and pancreas, or in other words, where most cancers originate.
There is more than enough evidence already that proves that cancers are a stalled G1 phase disease. It is the realization that this process is chronically stalled that has been missed by researchers to date. Many cancers have already been shown to have an aberrant/over expression of Cyclin D1, which is a marker for an active G1 phase. These include carcinomas of the breast, endometrial, bladder, oesophagus, head and neck, and lung. Mantle Cell Lymphoma (MCL), and Hairy Cell Leukaemia have also been shown to have an over expression of Cyclin D1. If Cyclin D1 is constantly over expressed, it indicates that the G1 phase is not only activated, but it is also stalled. Cyclin D1 is normally only transiently expressed, so I assume the term “over expressed” in existing research papers is really referring to normal levels (for G1 phase), being chronically expressed.
In alpha lineage cancers, (but not beta lineage cancers), the protein p53 will be down regulated during the G1 phase, this causes the inhibition of apoptosis which can then allow a cancerous cell (if expressed), to escape death by apoptosis. This process is healthy and beneficial if transient, but it becomes toxic if the process becomes stalled.
Premalignancy.
Premalignancy is the abnormal cell growth due to a stalled G1 phase of the cell cycle, (i.e. aberrant mitosis). Cancer can be caused by exposure to carcinogens, radiation, or infection by bacteria and viruses. All of these causes will result in a stalled G1 phase in a particular cell type. Each different cell type has the ability to produce a different kind of cancer. A stalled sporadic G1 phase will initially form a benign neoplasia, as it is the “stalled” condition that inhibits the body’s normal homeostatic growth-regulating mechanisms. Sporadic versions of benign cancer will require “chronicity in the cause” to allow the benign cancer to turn malignant. Familial versions will not require the initiating cause to be chronic, as most of the familial mutations will immediately cause the chronic condition, familial cancers are less likely to express a premalignant phase because of this. This is also the reason that familial diseases are expressed at a much younger age than sporadic versions. The body does not attempt to kill off premalignant cells as the cells are “self” cells that have not been allowed to reach maturity.
The start of malignancy.
Benign neoplasia is incapable of progressing through the complete cell cycle if the process is stalled. If there is an injury in an organ, neuron, muscle etc., a repair is never achieved, so the cell cycle signalling continues, creating more and more stalled G1 phase benign cells in the millions. It is known that a new cell may produce a genetic mutation in about one in every so many million cells produced. Normally these mutated cells are just killed off by apoptosis in any cell in the alpha lineage, which is where the most cancers originate from. It is already known; but its importance is obviously not really appreciated yet; that during the G1 phase of the cell cycle, p53 is switched off, causing the inhibition of apoptosis, and if this process is stalled, this then allows any newly mutated cell to survive. The surrounding cells are under continuous biological settings conducive to new cell growth, and this lets the mutated cell/cells to multiply unabated, producing more mutated daughter cells. From the production of the first mutated cell, you have the start of malignancy.
Progenitor Autophagy.
Cells from the beta lineage do not express p53, but they do have an altered autophagy. There are not many types of cancer in the beta lineage. It is thought that some diseases are bought about by the chronic activation of progenitor autophagy. This relates to infectious diseases and mechanical tissue injury termed “damage-associated molecular patterning”, (DAMP), which is used to recognize, contain and repair damage to cells and tissues. This fits in with the stalled G1 phase theory, which would explain why acute DAMP is protective, whereas chronic DAMP is toxic. The settings for both are exactly the same. Chronic progenitor autophagy is presently thought of by some people as the start of many diseases, including those often referred to as immune/inflammatory type diseases, while others argue against this proposal. Altered autophagy, immune and inflammatory systems are all part of the G1 phase settings.
Gamma lineage (neurological), cancers. 
I have not yet fully researched what happens in the gamma lineage cells, e.g. T lymphocyte/neurons, but if experts in that field now know what to look for, it should be easier for them to find out. Neurological cancers have to be classified as stand-alone cancers, or the result of a concomitant alpha or beta lineage disease undergoing a stalled G1 phase. The following must be taken into account when investigating gamma lineage cancers.
Some reasons why neurons cannot be regenerated while the alpha or beta lineage is chronically stalled in the G1 phase of the cell cycle.
1. Glyceraldehyde 3-phosphate dehydrogenase, (GAPDH), is a mRNA binding protein that can bind IFN-ϒ. During G1 phase regeneration, GAPDH is down regulated. This will assist in reducing IFN-ϒ, which will hinder neuronal regeneration in any neuron connected to an alpha or beta lineage cell, undergoing a stalled G1 phase.
2. When beta lineage, (fibroblast), cells are regenerating, IL-1β is expressed to enable the production of fibroblast cells. When gamma lineage, (T lymphocyte/neuron), cells are regenerating, IL-18 is normally expressed to enable the production of neurons. IL-1β activates the IL-1β converting enzyme (Caspase 1), which cleaves pro-IL-18, causing the inhibition of IL-18, a.k.a. Interferon gamma inducing factor (IGIF). This will inhibit IFN-ϒ which prevents neuron regeneration, while beta lineage cells are being regenerated. This needs to be checked in the G1 phase.
3. The role of Suppressor of Cytokine Signalling, (SOCS), helps explain the separation of neuronal regeneration; from alpha and beta lineage cell regeneration. It is included here, as it may lead to or assist in possible treatments for neurological cancers and other chronic diseases. It should particularly help in the understanding of brain cancers or gliomas. This is written for sporadic versions of disease. When either alpha or beta lineage cells are in the G1 phase, SOCS3 will be inhibited, allowing the actions of IFNA or IFNB, TYK2, JAK1 and JAK2. At the same time, SOCS1 will be activated, causing the inhibition of Interferon gamma, (IFNϒ); (but not IL-6 signalling). The SOCS1 inhibits the auto-phosphorylation of IFNGR1, IFNGR2, JAK1, JAK2 and IFNϒ. Basically, this all means that if alpha or beta lineage cells are chronically stalled in the G1 phase; gamma lineage cells, (neurons), are unable to send to, or receive messages from, the compromised alpha or beta cells. This effect is further enhanced in the beta lineage by the actions at the neuromuscular junction, during the G1 phase. HDAC6 is down regulated during the G1 phase, this causes repulsion of the neuromuscular junction at the end of the connecting axon. The widened gap, (synaptic cleft), at the neurological junction prevents neuronal messages from reaching injured cells as they are undergoing regeneration, while allowing the message to go through in other unaffected areas.
A very quick explanation of metastasis.
The biological settings produced during the G1 phase, have the ability to be reproduced in the same lineage or cell type anywhere else in the body that has a requirement for cell regeneration. This is the basis for metastasis explanation. Cancer cells can migrate to other areas of the body where the same biological settings are activated in any similar micro environment that requires cell regeneration. This creates a nutrient bed where any malignant cells circulating in the blood or lymph system can take root.
Immune and Inflammatory reactions.
In any situation where the body comes under attack, the immune and inflammatory response will be activated to help determine the type of threat, and provide a defence against the attack. Tumour necrosis factor alpha, (TNFα) will be activated. Cancers of the blood could activate humoral immunity, whereas solid cancers would activate a cell-mediated immune reaction. Unfortunately, because the chronic disease “process” is stalled, this can cause a chronic reaction in the immune system.
Many researchers have already considered ways to “fix” this chronically activated immune system, but because of the danger of killing off the immune system, no one has reached a consensus on what to do yet.
It is my suggestion that you do nothing to the immune system as the risk of causing other problems is too great. Now that we know that a stalled G1 phase of the cell cycle is the cause of many chronic diseases, once we develop cellular specific effective treatments that will overcome the stalled condition, the immune system will reset back to normal without having to do anything else. The immune system is not part of the cause; therefore, it is not required to be “fixed”.
The stalled G1 phase of the TCA cycle is the key to answering whatever you want to understand in chronic diseases.
So far everything I have tried to understand in chronic diseases has been explainable when you add a cellular specific chronically stalled G1 phase of the cell cycle. Initially some questions needed a lot of work to find the answer, but as I progress, the easier the answers seem to come. Of course these answers still have to be proven by actual medical research.
I will use one of the earlier Cancer Research Ideas entries as an example of how easy answers can become. This entry was under Tumor Evolution & Progression and was submitted by frumkin under the heading, Nobel Prize Winner Barbara McClintock: The Slow Paradigm Shift.
It was stated: “In 1983, Barbara McClintock won the Nobel in Physiology/Medicine for discovering that DNA segments can move within the genome (“mobile DNA”). Although most of the millions of copies of mobile DNA are inactive, the active elements cause cancer”.
This may be explained as standard DNA being altered only when there is a requirement to enter and progress through the TCA cell cycle. Each phase of the cell cycle would require a different change in the DNA of the effected cell, but sporadic cancer will only go through the first set of DNA changes as it becomes stalled in the first step, or the G1 phase. Different types of cell will also require variations in these changes.
Precision Medicine.
This paper acknowledges the Precision Medicine Initiative by pointing out that the differences in cancer, that will demand individual treatments for cancer patients. The realization that different cancers are cellular specific, and also have a familial or sporadic component will allow development of individualized treatment and care.
Future Research.
Once the above information is accepted by cancer researchers, it will not take much time to realize that the best way to understand cancer will not be found by looking at single pathway reactions, malignant cancer, or even benign cancer. They will have to investigate the “process” that causes a cellular specific stalled G1 phase in sporadic cancers; or, a failure to start the G1 phase in many familial cancers.
Understanding the role of the G1 phase of the cell cycle, is the catalyst required to understand many chronic diseases. As well as cancer, it will also help explain Type 2 Diabetes, and many neurological diseases. This has the possibility of changing much of existing medical science relating to chronic diseases. Research must now focus on what is happening in the G1 phase of the cell cycle, in the related type of cell that is connected to the cause of any particular chronic disease.
I recommend that in every different chronic disease, which includes every different kind of cancer, a concentrated effort is made to determine the originating cell for each disease. This will ensure that research is conducted on/in the correct cell type for any particular disease. This can be very difficult in some diseases.
For sporadic diseases, research must be conducted in the G1 phase, in order to recreate the chronic condition.
[bookmark: _GoBack]New genetic mice will have to be developed to represent chronic sporadic diseases, (stalled G1 phase). Most genetic mice now only represent familial versions of disease. Researchers have been using genetic mice that are really familial models, and then using their trial results to justify a human trial, where they lump in any number of human trialists from both familial, (usually around 10%), and sporadic diseases, (usually around 90 %). No attempt is made to keep results from familial and sporadic diseases separate, and yet they wonder why their mouse trial results do not translate to human trials. This usually guarantees that only a few percent of human trialists have a chance of showing an improvement in their disease and the trial is regarded as a failure.
The most rewarding thing that can be done to improve future research is to develop a set of pathway diagrams in minute detail for the 200 different cells in the human body, all representing a stalled G1 phase condition. The first copy of each pathway is the hardest to put together, but this then provides a blueprint for all the other cells. The three cell lineages will show variations to each other, and many of these will have either, alpha, beta or gamma in their terminology. It is in the really fine differences, like different phenotypes, that will produce the greatest rewards as some of these will be able to represent cellular specific reactions. Any cellular specific difference will produce an extremely good possibility of a disease or treatment marker. This will justify the expense of doing so many different pathway diagrams just to find very little differences. These pathway diagrams will become an indispensable tool in helping researchers understand what is going on in different chronic diseases. I have made up my own pathway diagrams for the PI3K>AKT>HIF-1, and a Glycolysis pathway, for beta lineage cells in the G1 phase, and I have found just these two pathway diagrams invaluable in my research.
The greatest change in the Glycolysis pathway is created by a down regulated Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) when in the G1 phase. This causes a backed up flux above Glyceraldehyde 3-phosphate, which can activate the Pentose Phosphate Pathway, (PPP), the Polyol pathway and the Hexosamine pathway. The reduced flux under Glyceraldehyde 3-phosphate activates a low level of Pyruvate which is converted to Lactate. This is opposite to what would be expected, as Pyruvate is commonly known to activate Acetyl CoA and the TCA cycle, but apparently it must not activate these in the G1 phase of the cell cycle. The loss of Acetyl CoA causes many important changes, one of these is that choline cannot combine with Acetyl CoA, stopping it from forming the neurotransmitter, Acetylcholine, at the compromised site. This is particularly relevant to the beta lineage. The loss of Acetyl CoA will cause changes in Myelin, triacylglycerol synthesis, ketogenesis, fatty acid synthesis, beta oxidation, glutamate, GABA, TCA cycle, oxidative phosphorylation, and NAD recycling.
The greatest change in the PI3K pathway results from activated NFκB causing the inhibition of PTEN, this allows activated PIP3 in the PI3K pathway. This allows the PLC>PKC pathway to connect to the PI3K pathway. PIP3 activates PDK2 allowing a ligand with mTOR Complex 2. This alters the usual threonine phosphorylation, to phosphorylation on serine residues throughout the PI3K pathway. The PDK/mTOR Complex 2 activates AKT>TSC which inhibits Rheb1-GTP, this inhibits mTOR Complex 1.
 Serine phosphorylated AKT, (and many different steps inbetween), activates CDK and Cyclin D1 which together starts the G1 phase of the cell cycle. If these are activated continuously, it proves the (sporadic), stalled G1 theory.



