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SYNOPSIS:
While scientists have made great progress against many diseases, cancer has

not  fared  so  well.  Despite  a  monumental  effort  to  understand  the  disease  the
mainstream  Somatic Mutation Theory (SMT) hasn’t delivered the results we were
hoping for. As it stands the underlying cause of cancer remains unknown, which is
why  at  least  eight different  theories  of  cancer  co-exist.  While  researchers are
working hard to find a solution, it  should be noted that their efforts  are being
hindered  by  an  incomplete  understanding  of  the  disease.  Surely  an  effective
treatment can only be realised once the underlying cause has been successfully
identified. To that end we must continue to question what we think we know and
remain open to new perspectives if we are to conquer this complex disease.

At present,  the  Metabolic  Theory stands as the most accurate cancer theory
currently available when evaluated against the Hanahan and Weinberg hallmarks
of cancer. These are officially recognised as the main traits of the disease and are
arguably the parameters  most suited to assessing the validity of any theory – the
more hallmarks that can be explained the more accurate a theory is deemed to be.
To put this in context, the Metabolic Theory can explain nine of these 10 hallmarks
and  is  close  to  explaining  the  remaining  hallmark,  whereas  the  mainstream
Somatic  Mutation Theory,  also  known as  the  DNA Theory,  struggles  to explain
more than two. This indicates that DNA mutations are a symptom of the disease as
opposed to the mechanism driving it, and that cancer is a metabolic disease driven
by abnormal  energy  respiration.  Given this,  there  is  a  strong  case for  offering
metabolic  treatments  as  standard  care.  The  concern  is  that  many  in  the  field
continue  to  claim  that  the  DNA  Theory  is  correct  even  though  it  remains  an
unproven theory,  and that this will result in  a continued reliance on DNA-based
treatments that have been shown to be largely ineffective.

Recognising  the  shortcomings  of placing  all  our  faith  in  one  unproven
theory,  leaders  in  the  field  continue  to  develop  other  theories  to  address  the
remaining aspects of the disease that the DNA Theory is struggling to account for.
For instance, the Metabolic Theory has been complemented in recent years by the
Atavistic Theory and the Tissue Organisation Field Theory (TOFT). The former seeks to
explain why cancer cells revert to an old evolutionary form of metabolism (aerobic
glycolysis)  and  how  this  results  in  an  epithelial-mesenchymal  transition (EMT)
leading  to  an  embryonic  stem-cell-like  phenotype.  The  latter  asserts  that
carcinogenic insult results in the loss of suppressive growth signals in surrounding
tissue leading to abnormal, invasive tumour growth.

Together  these  theories  have  greatly  advanced  our  understanding  and
provide  new  treatment  avenues  that  appear  more  successful  than  current
standard-of-care  treatments.  However,  there  is  a  caveat.  While  the  Metabolic
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Theory acknowledges the Warburg effect and it’s clear that abnormal metabolism
plays a pivotal role, there seems to be contention over the mechanism purported to
be  driving  this  condition.  Professor  Seyfried  cites  defective  Oxidative
Phosphorylation (OXPHOS) as the origin of cancer, however, OXPHOS has been
shown to be operational to varying degrees in many cancers,  while cells  of the
body  such  as  endothelial  cells,  that  rely  heavily  on  glycolysis,  do  not  become
cancerous as a matter of normal function – indicating that some additional factor is
required  for  cancer  to  form  over  and  above  a  reliance  upon  glycolysis.
Oncocytomas,  which  have  defective  OXPHOS,  generate  benign  tumours  as
opposed to malignant cancers.

Regardless,  Hallmark  7  (abnormal  metabolism)  is  a  crucial  hallmark  to
account  for  because  it  appears  to  be  the  gateway to  explaining  the  other  nine
hallmarks of cancer, all of which appear to result from the Warburg effect. This is
why Professor Seyfried places so much emphasis on this aspect of the disease, he
recognises that the Warburg effect is pivotal to explaining cancer. Determining the
potential causes of the Warburg effect then, will likely lead to the identification of
the underlying mechanism(s) responsible for driving the disease.

To  this  end,  I  have  spent  the  last  eight  years  investigating  this  link  and
collating  the  evidence  for  a  plausible  mechanism.  The  sum  of  this  evidence
suggests that carcinogenesis can be interpreted through a different lens entirely. I
have documented my findings in a way that not only compliments the theories that
already exist, but also provides an alternative explanation for the Warburg effect,
as well as all nine other Hanahan and Weinberg hallmarks of cancer. In addition,
this new interpretation of the science provides a unique explanation of at least 20
other cancer-related conditions, such as arginine auxotrophy, the reverse Warburg
effect  and  chemotherapy  resistance  (see  the  RESULTS  section  below).  This
indicates that an entirely different mechanism is at play.

Intriguingly, this new perspective does not rewrite how we treat the disease
from a metabolic point of view, far from it. In fact, it encompasses all the very same
treatments advocated for by the Metabolic Theory, but it also highlights the need
to consciously target an additional factor that many metabolic treatments are often
inadvertently targeting. All that may be needed to treat cancer more effectively is
to make minor adjustments to the metabolic approach.

To explain, I would like to shift your perspective of the disease momentarily.
Nearly all mainstream theories view cancer through the same lens – the notion that
it arises from a malfunction within the cell due to damage. Such a malfunction is
thought  to  develop  within  the  genome,  within  mitochondria,  or  within  the
surrounding  tissue  leading  to  a  loss  of  suppressive  growth  signals.  It  is  this
breakdown in cell functionality that allegedly drives the disease. For instance, the
DNA Theory claims that mutated DNA genes are responsible, the Aneuploid Theory
asserts that abnormal chromosome formation is the driver, whereas the Metabolic
Theory claims that faulty mitochondria trigger an energy switch that results in the
conditions  of  cancer.  All  data  is  interpreted  through  this  cell-malfunction  lens
where the cell itself is ultimately to blame. One could argue that currently only one
overall theory of cancer exists – the Cell Malfunction Theory if you will, and that all
mainstream  theories  are  sub-theories  within  this  paradigm.  The  contention
between  these  theories  lies  in  which  part  of  the  cell  is  faulty  and  therefore
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responsible. The problem for  all these theories has been an inability to identify a
pattern of damage that can account for the consistency of the disease. 

What if the abnormal behaviour of a cancer cell is not a result of malfunction,
but of suppression, where an external factor foreign to the cell influences cell death
and growth mechanisms, leaving the cell no longer in full control?

In  support  of  this  concept,  Ravid  Straussman’s  pioneering  work  has
illustrated that tumours used in laboratory experiments, which were previously
thought to be sterile, harbour intracellular micro-organisms and a tumour-specific
microbiome that  interfere  with  cell  functionality  and  drug  effectiveness.
Significantly, studies analysing the microbiome of oral cancer patients show that a
particular type of micro-organism dominates, and that it can instigate most of the
hallmarks we see in cancer.  Recent evidence highlighting the direct influence of
these micro-organisms in driving the disease has prompted Douglas Hanahan to
update  the  hallmark  list  to  include a  ‘Polymorphic  microbiome’  as  part  of  the
equation.  And  when  searching  for  an answer  to  arguably  the  most  pressing
question  in  cancer  research:  ‘What’s  the  underlying  cause  of  hallmark  7?’  studies
confirm that, upon infection, pathogens instigate the Warburg effect – the Warburg
effect is a natural anti-infection response.01 – 08

Here, hiding in plain sight is a known cause for the Warburg effect, ignored
up until  now due to the  common assertion that  cancer  results  from faulty  cell
machinery. While the notion of cancer resulting from infection is not new, this cell
suppression concept is unique and has yet to be explored by scientists. Currently,
around 20% of  cancers  are  associated  with  infection,  but  not  in  a  suppressive
capacity;  rather,  micro-organisms  are  thought  to  damage  the  cell  leading  to
malfunction  –  and  it  is  this  malfunctioning  cell  machinery  that  is  ultimately
thought to be driving the disease, rather than the micro-organism per se. 

Challenging this perspective, I’m proposing that it’s the suppressive nature
of the pathogen and it’s control over specific cell functions, such as cell death and
cell  growth  mechanisms,  that’s  driving  the  disease,  not  the  random  damage
inflicted  by  infection  or  carcinogens.  We  now  know  that  intracellular  micro-
organisms exist within tumours, that pathogens actively suppress tumour-specific
cell  functions  in  order  to  keep the  cell  alive  so  long as  it’s  beneficial  for  their
survival,  and we know that  the Warburg effect  is  triggered as  part  of  an anti-
microbial defence mechanism. During the infectious process the Warburg effect is
actively sustained until the infection is eradicated regardless of oxygen availability.
Failure to eradicate the infection provides  an explanation for cancer’s sustained
reliance on glycolysis even in the presence of oxygen – the condition known as the
Warburg  effect.  Ongoing  damage  to  mitochondria  results  in  an  epithelial-
mesenchymal transition that explains the reversion of regular cancer cells to one of
a  cancer  stem-cell-like  phenotype  and  accounts  for  unlimited  growth.  Latent
survival within macrophages and lateral transfer of the pathogen between these
immune  cells  also  helps  to  explain  metastasis,  immune  evasion,  the  ability  of
cancer to cross the blood brain barrier and why macrophages appear to play a
dominant role in cancer progression.

When viewed through this suppressive lens all major aspects of the disease
can be explained. For example, in terms of understanding carcinogenesis, scientists
are  struggling  to  explain  how  the  random  DNA  damage  caused  by  so  many
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different toxic carcinogens could lead to the consistency of cancer. This is certainly
an impossible task given that randomness cannot generate consistency. To explain
how  the  consistency  of  cancer  can  develop  from  the  apparent  randomness  of
carcinogen  damage,  we  have  to  consider  that  there  must  be  other  consistent
conditions  generated by all  carcinogens  –  and that  these  conditions  have been
overlooked.  When  we  investigate  further,  this  is  indeed  what  we  find.  All
carcinogens  generate  at  least  four  consistent  conditions:  a  weakened  immune
response, chronic inflammation, overproduction of lactic acid and iron overload.
This is a crucial point to acknowledge because these conditions shed light on the
underlying cause:

• A weakened immune system offers less resistance to infection.
• Inflammation renders cells more vulnerable to pathogen invasion.
• Lactic acid overproduction and iron overload feeds the infectious process 

and has the adverse effect of suppressing immune cells at the site of injury.

Essentially,  carcinogens  generate  favourable  conditions  that  facilitate
infection  –  this  toxic  niche  feeds  these  pathogens  and  provides  a  protective
environment within which the efficacy of the immune response is greatly reduced.
Add in the Warburg effect and suppression of cell death mechanisms, and we have
the  promotion  of  a  proliferative  state  that  can  explain  the  initial  stages  of
carcinogenesis.

As the infection is slow-growing and encased within the protective boundary
of the tumour, the patient won’t be aware of the infection until the tumour grows
large  enough  to  be  noticed.  Assuming  that  cell  malfunction  is  driving  these
conditions  has  meant  we’ve  overlooked  another  possibility  –  that  sustained
infection  by  particular  pathogens  is  stimulating  this  abnormal  cell  expansion.
Naturally, the increased absorption of glucose feeds the pathogen while depleting
glucose  within  the  surrounding  tissue.  This  further  suppresses  the  immune
response at the tumour site because immune cells require glucose to operate. This
provides  an  alternative  explanation  for  why  glucose  feeds  the  disease  –  in
sustaining the voracious demand of the pathogen, the monopolising of available
glucose simultaneously depletes and weakens the immune response, all while the
proliferative state of aerobic glycolysis stimulates cell proliferation.

Acquisition  of  nutrients  by  the  pathogen,  such  as  pyrimidines,  purines,
methionine  and  arginine,  forces  the  cell  to  absorb  higher  quantities  of  these
nutrients to replenish those that are lost. In effect, the cell is operating on autopilot
having lost control  of cell  growth and cell  death mechanisms. As with glucose,
glutamine receptors are also stimulated because glutamine is converted into many
essential nutrients that need replenishing – incidentally, the pathogen in question
utilises  this  glutamine  by  converting  it  to  glucose  in  situations  where  glucose
availability is  scarce.  The consumption of methionine by the pathogen explains
why hypomethylation is a condition of pre-cancerous tissue and accounts for the
random DNA damage that occurs in early-stage tumour development. Acquisition
of arginine explains arginine auxotrophy and why arginine starvation therapy can
be effective but can also render the tumour more aggressive. 

Inhibiting these fuels has been shown to inhibit cancer cells. This alternative
perspective proposes that this is not just because the cell requires them to survive,
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but because the pathogen also requires these same fuels to sustain the infection.
This explains why the mechanism of apoptosis – which is currently thought to be
broken – is once again initiated when anti-microbial drugs or anti-microbial plant
compounds (bromelain, sulforaphane) are introduced to cancer cells. The pathogen
is  killed  allowing  mitochondria  to  regain  control  of  cell  death  mechanisms,
resulting in apoptosis. The apoptotic pathway was never faulty, just suppressed by
the pathogen.

Viewing cancer through the lens of cell suppression enables us to re-interpret
why certain treatments appear effective, and why the survival rate is so low with
current standard of care. For instance: three of the four drugs used by the Care
Oncology  Clinic  aimed  at  inhibiting  metabolic  pathways,  are  also  strong  anti-
microbial  drugs.  Metformin,  Atorvastatin  and  Mebendazole  are  all  effective  at
killing the common pathogens involved, not to mention that the first two inhibit
the  fuels  that  these  pathogens  also  require  to  sustain the  infection.  Hyperbaric
oxygen therapy is  also  anti-microbial,  as  is  3BP (3-Bromopyruvate),  Tamoxifen,
Arimidex, Lovastatin and many more besides. Regarding chemotherapy, while the
free radicals  generated by initial  chemotherapy treatment can eradicate  a  large
portion of the infection and reduce initial tumour size, chemotherapy often fails
because  it  generates  the  same  inflammatory  conditions  that  go  on  to  feed the
infection – namely, immune weakness,  chronic inflammation, overproduction of
lactic acid and iron overload. Not to mention that the cell’s free-radical-producing
capacity is diminished over time due to the damage inflicted, which incapacitates
mitochondria. The stimulation of cancer stem cells also plays a key role too. This
explains  why  chemotherapy  treatment  can  initially  have  a  dramatic  effect  at
reducing a tumour, but wanes substantially over time, and can become detrimental
in the latter stages of treatment.

For the first time it is possible to explain why natural-based compounds such
as bromelain, sulforaphane, honey and even silver can selectively kill cancer cells –
all are highly anti-microbial. This new perspective has enabled the explanation of
many key aspects of the disease, which are listed below.

RESULTS – Aspects of cancer explained by cell suppression:

• All 10 Hanahan and Weinberg hallmarks
• Carcinogenesis

An alternative explanation is also provided for:
• Glucose, glutamine, lactate, fat, methionine, and arginine used as fuel by 

cancer cells.
• The Reverse Warburg effect
• Arginine auxotrophy
• Methionine auxotrophy – methionine dependence
• Hypomethylation
• Aneuploidy
• Chemotherapy resistance
• Iron’s role in carcinogenesis
• The role of estrogen
• The role of nagalase
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• The role of galectin-3
• Why antioxidant supplementation aids tumour development
• The role of CYP1B1 and the reason for its upregulation
• The role of macrophages in tumour progression
• The role of myeloid-derived suppressor cells in tumour progression
• The reason for T-cell suppression
• Why cancer is primarily a disease of old age
• Why cancer incidence is increasing
• Why childhood cancers exist
• Why cancer appears to run in the family

An alternative explanation can be made for the effectiveness of particular 
treatments:

• The Care Oncology Clinic treatment protocol
• Metformin
• 3BP
• Statins – Lovastatin, Atorvastatin, Fluvastatin
• Tamoxifen
• Gleevec
• Herceptin
• Artemisinin
• Melatonin supplementation
• Hyperbaric oxygen therapy
• Ketogenic diet
• Fasting
• Salvestrols and other plant antibiotic compounds
• Restriction of glucose, glutamine, fat, methionine, arginine, and estrogen

Abundant  evidence  supports  a  metabolic  approach  to  treatment,
detoxification  of  the  cellular  terrain,  and  re-balancing  of  the  microbiome  in
conjunction with the addition of a targeted anti-microbial solution. Data indicates
that such a solution would work synergistically to target the dominant infection,
which is  protected  within the  inflamed toxic  environment  of  the  tumour.  This
would allow mitochondria to re-instigate apoptosis, resulting in regression of the
disease.

OBJECTIVES:
In partnership with the integrative cancer care charity Yes to Life,  we are

hosting an online debate with the aim of evaluating this new perspective. A select
group of expert cancer scientists, clinicians and cancer survivors will be present
and taking part directly in the discussion – as will an invited audience of hundreds
of  scientists,  clinicians  and  other  cancer  specialists.  The  merit  of  this  new
perspective  will  be  discussed  and  carefully  evaluated  in  a  non-combative,
constructive scientific manner.

The objective is to generate awareness of this cell-suppression concept, while
subjecting  it  to  a  high  level  of  scrutiny  to  assess  its  validity.  The  event  will
stimulate debate within the cancer community, highlight the serious flaws within
the accepted paradigm and its approach to treatment and draw attention to the
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Metabolic Theory and metabolic treatments. The intention is to stimulate a shift in
perspective that is hoped will lead to improved survival outcomes for people with
cancer, as well as more robust prevention strategies.

CONCLUSION:
Abundant evidence supports the proposition that cancer is a cell-suppression

disease  caused  by  an  opportunistic  pathogen  that  takes  advantage  of  the
conditions  arising  from  chronic  inflammation.  Emerging  data  confirms  the
presence  of  a  dysbiotic  tumour-associated  microbiome  dominated  by  common
pathogens.

When  viewed  through  the  traditional  ‘cell  malfunction’  lens,  it  becomes
impossible to identify the cellular mechanism(s) responsible for the odd behaviour
expressed by the cancer cell because the cell itself is not at fault. This explains why
the Somatic Mutation Theory cannot identify cancer-specific mutations, and why
the  Cancer  Genome  Atlas  data  shows  that  mutations  appear  random  –  these
mutations are symptoms resulting from the infectious process and the initial toxin
exposure. Cell suppression also explains why mitochondria appear to re-instigate
apoptosis when supplied with plant antibiotic compounds, honey or silver. This
cell death mechanism is suppressed rather than faulty.

The  abundant  evidence  supporting  a  cell-suppression  mechanism  for
carcinogenesis, in combination with its ability to explain all major hallmarks of the
disease,  makes it clear  that  further investigation is  warranted to  determine  the
validity of this premise. Discussing its merits openly amongst experts in the field
will allow it to receive the attention it deserves, and provides the opportunity for it
to improve our understanding of cancer, and hopefully the survival outcomes for
patients.
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GRAPHICAL ABSTRACT – Cell Malfunction vs Cell Suppression:
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GRAPHICAL ABSTRACT – Carcinogenesis explained:
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PRESENTATION INFORMATION – 12th February event:

During the online event that was held on the 12th February, organised by the
cancer  care  charity  Yes  to  Life,  I  talked  through  three  presentations.  The  first
discussed the contention over the validity of two leading mainstream theories to
explain the 10 Hanahan and Weinberg hallmarks of cancer. The Somatic Mutation
Theory did not fare well, while the Metabolic Theory was shown to be far superior.
These hallmarks also confirmed that there is a consistency to cancer that cannot be
explained by the established multifactorial view of the disease. It became evident
that  there was contention over the underlying mechanism driving the Warburg
effect  in  cancer,  OXPHOS  doesn’t  appear  to  be  defective/inoperative.  It  was
acknowledged  that  abnormal  metabolism  appears  to  be  a  pivotal  mechanism
associated with the disease, as many of the other hallmarks of cancer seem to be
downstream events  of  Hallmark 7.  With no mainstream theory able  to  explain
Hallmark  7  (Warburg  effect),  and  its  pivotal  role  in  cancer,  I  proposed  that
identifying  the  underlying  cause  of  Hallmark  7  would  bring  us  closer  to
identifying the driving mechanism of cancer.

The second presentation discussed the flaws associated with the mainstream
paradigm of ‘cell malfunction’ – which most mainstream theories appear to have
adopted. This is the notion that cancer arises from a malfunctioning cell, that is,
any damage to the cell machinery may result in a loss of control and unbridled cell
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proliferation; a fault within the cell itself,  is to blame for cancer. I proposed an
alternative paradigm of ‘cell suppression’, suggesting that the cell is not at fault or
to blame for the disease. Rather, that an infectious,  pathogenic,  parasitic micro-
organism has invaded the cell and is in control of it. To ensure its own survival the
pathogen  suppresses  key  cellular  functions  and  pathways  leading  to  the
development  of  a  tumour.  I  highlighted  that  the  Warburg  effect  was  an  anti-
infection response and that  this  energy state  is  sustained until  the pathogen is
eradicated. An inability to eradicate the intracellular pathogen results in sustained
glycolysis, suppression of cell death, and stimulation of growth signals leading to
tumour  development.  Ravid  Struassman’s  recent  work  confirming  that
intracellular pathogens are present in all tumours was also presented to support
this infection suppression model. Here I provided an explanation for the initiation
phase of carcinogenesis.

In  presentation  3  I  provided  evidence  in  support  of  identifying  fungal
pathogens as the most likely agent influencing the development of, and driving the
disease. I provided an illustration of the tumour mass explaining how the infection
was able  to  exist  within the  tumour and was protected by it.  I  discussed how
communication between cells stimulates the Warburg effect within adjacent cells,
which later become infected adding to the expansion of the tumour and infection. I
touched on the varying fuels that can be utilised by the tumour to show that these
fuels are used by the intracellular fungal pathogen, explaining the variability in
fuel  use  by tumours.  I  also  provided a  complete  explanation of  carcinogenesis
focusing on the promotion and progression phases. Here follows the references for
the evidence provided within all three presentations.

 © Copyright MARK LINTERN 2023. All rights reserved.



PRESENTATION REFERENCES – 12th February event:

REFERENCES for Presentation ONE:

SLIDE 03:  Exploring the Origin of Cancer:
1. Thomas N. Seyfried. ‘Cancer as a Metabolic Disease: On the Origin, Management, and 

Prevention of Cancer.’ 2012. ISBN: 978-0-470-58492-7
SLIDE 10: Exploring my Journey:

2. Thomas M. Ashton, W. Gillies McKenna, Leoni A. Kunz-Schughart and Geoff S. 
Higgins. ‘Oxidative Phosphorylation as an Emerging Target in Cancer Therapy.’ Clin 
Cancer Res. June, 2018. (24) (11) 2482-2490. doi:10.1158/1078-0432.CCR-17-3070 

SLIDE 19: Treatment success:
3. Professor Paul Davies. ‘Cancer from a physicist's perspective: a new theory of cancer.’ 

New Scientist. National Cancer Institute. June 2013. 
SLIDE 20: How effective are mainstream treatments?

4. Cliff Leaf, David Agus, MD, J. Craig Venter, Ph.D. ‘How biology and big data converge
in the medicine world.’ Fortune Magazine. 2015. https://www.youtube.com/watch?
v=fDSQMeRgZHM  

5. Anna Wagstaff. ‘Jim Watson: DNA revealed the causes, it may never reveal a cure.’ 
Cancer world.net. September 2013. https://cancerworld.net/cover-story/jim-watson-
dna-revealed-the-causes-it-may-never-reveal-a-cure/   

SLIDE 21: Treatment success: 
6. Dr. Andreas Eenfeldt, MD. ‘Using a ketogenic diet to stop brain tumour growth.’ Diet 

Doctor. July 2016. https://www.dietdoctor.com/pablo-27-beats-cancer-using-
ketogenic-diet – PlymouthHerald

7. Paul Hinson. ‘Andrew Scarborough: the story of the man who beat cancer using a Paleo 
Keto diet.’ KetoForHealth.org. 2020.

SLIDE 22: DNA Theory analysis – reproducibility crisis:
8. Professor Paul Davies. ‘Cancer from a physicist's perspective: a new theory of cancer.’ 

New Scientist. National Cancer Institute. June 2013.  
9. ‘How science goes wrong.’ The Economist. October 2013. 

https://www.economist.com/leaders/2013/10/21/how-science-goes-wrong
SLIDE 23: DNA Theory analysis – Cancer Hallmarks:

10. Brücher BL, Jamall IS. ‘Somatic Mutation Theory – Why it's Wrong for Most Cancers.’  
Cell Physiol Biochem. 2016. doi.org/10.1159/000443106 

11. Travis Christofferson. ‘Tripping over the truth – The return of the metabolic theory of 
cancer illuminates a new and hopeful path to a cure.’ 2014. ISBN 9781500600310

12. ‘Genomic Data Commons Data Portal.’ National Cancer Institute. February, 2021. 
https://portal.gdc.cancer.gov

13. Hirpara, Ankit et al. “Speciation Theory of Carcinogenesis Explains Karyotypic 
Individuality and Long Latencies of Cancers.” Genes. August, 2018. 
doi:10.3390/genes9080402 

SLIDE 24: DNA Theory analysis – Summary:
14. Leyi Li, Michele C. Connelly, Cynthia Wetmore, Tom Curran, James I. Morgan. 

‘Mouse Embryos Cloned from Brain Tumors.’ Cancer Res Jun 2003 (63) (11) 2733-2736; 
SLIDE 25: DNA Theory analysis – Summary:

15. Thomas Seyfried. 'Cancer as a metabolic disease.' Boston College. March 2015. 
https://www.youtube.com/watch?v=SEE-oU8_NSU.

16. Travis Christofferson. ‘Healthy conversations with Travis Christofferson and guest, 

 © Copyright MARK LINTERN 2023. All rights reserved.



Jason Fung MD.’ StageZero Life Sciences, YouTube. Dec, 2021. (37:50) 
https://www.youtube.com/watch?v=v6KqBYiMZmc  

17. DARLINGTON, C D. ‘The plasmagene theory of the origin of cancer.’ British journal of 
cancer. 1948. doi:10.1038/bjc.1948.17 

18. Sam Apple. ‘An old idea, Revived: Starve cancer to death.’ NYTimes.com. May 2016. 
https://www.nytimes.com/2016/05/15/magazine/warburg-effect-an-old-idea-
revived-starve-cancer-to-death.html

19. Soto, Ana M., and Carlos Sonnenschein. ‘The Tissue Organization Field Theory of 
Cancer: A Testable Replacement for the Somatic Mutation Theory.’ BioEssays : news and 
reviews in molecular, cellular and developmental biology 33.5 (2011): 332–340. 
December, 2016. doi:10.1002/bies.201100025 

SLIDE 27 & 30: Metabolic Theory analysis – Cancer Hallmarks:
20. Seyfried TN, Chinopoulos C. ‘Can the Mitochondrial Metabolic Theory Explain Better 

the Origin and Management of Cancer than Can the Somatic Mutation Theory?’ 
Metabolites. 2021 Aug 25;11(9):572. doi: 10.3390/metabo11090572. PMID: 34564387; 
PMCID: PMC8467939. 

SLIDE 30: Metabolic Theory Re-evaluation – Cancer Hallmarks:
21. Amini, Afshin et al. ‘Cytotoxic Effects of Bromelain in Human Gastrointestinal 

Carcinoma Cell Lines (MKN45, KATO-III, HT29-5F12, and HT29-5M21).’ OncoTargets 
and therapy 6 (2013): 403–409. doi: 10.2147/OTT.S43072

22. Agustine Nengsih Fauzi, Mohd. Nor Norazmi, Nik Soriani Yaacob. ‘Tualang honey 
induces apoptosis and disrupts the mitochondrial membrane potential of human breast and 
cervical cancer cell lines.’ Food and Chemical Toxicology. April, 2011. 
doi.org/10.1016/j.fct.2010.12.010 

SLIDE 31: Metabolic Theory Re-evaluation – Cancer Hallmarks:
23. Jones, William, and Katiuscia Bianchi. ‘Aerobic glycolysis: beyond proliferation.’ 

Frontiers in immunology. May, 2015. doi:10.3389/fimmu.2015.00227
24. Lemons JM, Feng XJ, Bennett BD et al. ‘Quiescent fibroblasts exhibit high metabolic 

activity.’ PLoS Biol. 2010 Oct 19;8(10):e1000514. doi: 10.1371/journal.pbio.1000514. 
PMID: 21049082; PMCID: PMC2958657 

25. Rigaud, Vagner O C et al. ‘Stem Cell Metabolism: Powering Cell-Based Therapeutics.’ 
Cells vol. 9,11 2490. 16 Nov. 2020. doi:10.3390/cells9112490   

SLIDE 32: Metabolic Theory Re-evaluation – Cancer Hallmarks:
26. Thomas M. Ashton, W. Gillies McKenna, Leoni A. Kunz-Schughart and Geoff S. 

Higgins. ‘Oxidative Phosphorylation as an Emerging Target in Cancer Therapy.’ Clin 
Cancer Res. June, 2018. (24) (11) 2482-2490. doi:10.1158/1078-0432.CCR-17-3070 

27. Crunkhorn, S. ‘Targeting cancer cell metabolism in glioblastoma.’ Nat Rev Cancer 19, 
250 (2019). https://doi.org/10.1038/s41568-019-0139-3 

28. Lamb, Rebecca et al. ‘Antibiotics that target mitochondria effectively eradicate cancer 
stem cells, across multiple tumor types: treating cancer like an infectious disease.’ 
Oncotarget vol. 6,7 (2015): 4569-84. doi:10.18632/oncotarget.3174 

29. Seyfried Thomas N. ‘Cancer as a Mitochondrial Metabolic Disease.’ Frontiers in Cell 
and Developmental Biology. 2015. doi=10.3389/fcell.2015.00043

SLIDE 33: Metabolic Theory Re-evaluation – Cancer Hallmarks:
30. Zong WX, Rabinowitz JD, White E. ‘Mitochondria and Cancer.’ Mol Cell. 2016 Mar 

3;61(5):667-676. doi: 10.1016/j.molcel.2016.02.011. PMID: 26942671; PMCID: 
PMC4779192. 

SLIDE 34: Metabolic Theory Re-evaluation – Cancer Hallmarks:
31. Anna Wagstaff. ‘Jim Watson: DNA revealed the causes, it may never reveal a cure.’ 

Cancer world.net. September 2013. https://cancerworld.net/cover-story/jim-watson-
dna-revealed-the-causes-it-may-never-reveal-a-cure/   

 © Copyright MARK LINTERN 2023. All rights reserved.



SLIDE 36: Identifying the cause of Hallmark 7:
32. ‘More evidence that exercise prevents cancer.’ Prevent Disease. 

http://preventdisease.com/home/tips42.shtml
33. Anna Azvolinsky. ‘Insulin resistant metastatic breast cancer patients fare worse’. Cancer

Network. June, 1st, 2014. https://www.cancernetwork.com/view/insulin-resistant-
metastatic-breast-cancer-patients-fare-worse 

34. Burzawa, Jennifer K et al. ‘Prospective evaluation of insulin resistance among 
endometrial cancer patients.’ American journal of obstetrics and gynecology vol. 204,4
(2011): 355.e1-7. doi:10.1016/j.ajog.2010.11.033 

35. Soto-Heredero G, Gómez de Las Heras MM, et al. ‘Glycolysis - a key player in the 
inflammatory response.’ FEBS J. 2020 Aug;287(16):3350-3369. doi: 10.1111/febs.15327. 
Epub 2020 Apr 27. PMID: 32255251; PMCID: PMC7496292.  

36. Shinya Toyokuni. ‘Role of iron in carcinogenesis: Cancer as a ferrotoxic disease. Cancer 
Science.’ January, 2009. doi.org/10.1111/j.1349-7006.2008.01001.x

37. Shinya Toyokuni. ‘Iron overload as a major targetable pathogenesis of asbestos-induced 
mesothelial carcinogenesis.’ Redox Report. 2013. doi:10.1179/1351000213Y.0000000075 

38. Mot AI, Liddell JR, White AR, Crouch PJ. ‘Circumventing the Crabtree Effect: A 
method to induce lactate consumption and increase oxidative phosphorylation in cell 
culture.’ Int J Biochem Cell Biol. 2016 Oct;79:128-138. doi: 
10.1016/j.biocel.2016.08.029. Epub 2016 Aug 30. PMID: 27590850. 

REFERENCES for Presentation TWO:

SLIDE 03: The Warburg effect – the missing piece of the puzzle?
1. Robert K. Naviaux. ‘Metabolic features of the cell danger response.’ Mitochondrion, 

Volume 16, 2014, Pages 7-17, ISSN 1567-7249, doi.org/10.1016/j.mito.2013.08.006. 
2. Memorial Sloan-Kettering Cancer Centre. ‘Sloan Kettering Institute Scientists Solve a 

100-Year-Old Mystery about Cancer.’ January, 2021. 
https://www.mskcc.org/news/sloan-kettering-institute-scientists-solve-100-year-
old-mystery-about?
utm_source=Twitter&utm_medium=Organic&utm_campaign=012121MingLi-100-
year-old-
mystery&utm_content=Research&fbclid=IwAR0M7HU24J6RTLBXnBHJ48B05cpYA
CMLgIUJtHhFbuP7WsM5Z-0IXO-AE5A

SLIDE 04: The Warburg effect – infection link:
3. Proal AD, VanElzakker MB. ‘Pathogens Hijack Host Cell Metabolism: Intracellular 

infection as a Driver of the Warburg Effect in Cancer and Other Chronic Inflammatory 
Conditions.’ Immunometabolism. 2021;3(1):e210003. 
doi.org/10.20900/immunometab20210003 

SLIDE 06: Cell malfunction vs cell suppression:
4. Robert K. Naviaux. ‘Metabolic features of the cell danger response.’ Mitochondrion, 

Volume 16, 2014, Pages 7-17, ISSN 1567-7249, doi.org/10.1016/j.mito.2013.08.006. 
SLIDE 07:  Tumour-associated Microbiome:

5. Jef Akst. ‘Cancer’s Microbes.’ TheScientist Digest, pg 15. March 2022. 
https://www.the-scientist.com/ts-digest/view/cancer-s-microbes-3-2?
page=14&utm_campaign=ts_daily_newsletter_2022&utm_medium=email&_hsmi=2
06987022&_hsenc=p2ANqtz-
99qGcrNQFs2aWKzdG8SOBvHQqjOysGuHfCMhSz2d5u1dUpC9jYrzq2rymSj8PU
HjuDHzVHSNWhcqSx0w0rWqJo599Ljg&utm_content=206987022&utm_source=hs

 © Copyright MARK LINTERN 2023. All rights reserved.



_email 
6. Amy E Baek. ‘Bacteria benefit tumour cells.’ Science Signaling. April, 2022 doi: 

10.1126/scisignal.abq4492 
7. Aikun Fu, Bingqing Yao, Tingting Dong et al. ‘Tumor-resident intracellular microbiota 

promotes metastatic colonization in breast cancer.’ Cell. Volume 185, Issue 8, 2022. ISSN
0092-8674. doi.org/10.1016/j.cell.2022.02.027

8. Ravid Straussman Lab. ‘The Tumour Microbiome.’ Weizmann Institute of Science. 
2023. https://www.weizmann.ac.il/mcb/Straussman/research-activities/tumor-
microbiome 

9. Douglas Hanahan. ‘Hallmarks of Cancer: New Dimensions.’ Cancer Discovery. 
Review. January, 2022. doi:10.1158/2159-8290.CD-21-1059 

10. Mary Ann Liebert. ‘Map of links between cancers and fungi created.’ Inside Precision 
Medicine. September, 2022. 
https://www.insideprecisionmedicine.com/topics/patient-care/fungal-diseases/
map-of-links-between-cancers-and-fungi-created/

SLIDE 08:  Tumour-associated Microbiome:
11. Robert K. Naviaux. ‘Metabolic features of the cell danger response.’ Mitochondrion, 

Volume 16, 2014, Pages 7-17, ISSN 1567-7249, doi.org/10.1016/j.mito.2013.08.006. 
12. Iñigo San-Millán, George A. Brooks. ‘Reexamining cancer metabolism: lactate 

production for carcinogenesis could be the purpose and explanation of the Warburg Effect.’ 
Carcinogenesis. February, 2017. doi.org/10.1093/carcin/bgw127 

13. John J. Bullen, Henry J. Rogers, Paul B. Spalding, C. Gillon Ward. ‘Natural 
resistance, iron and infection: a challenge for clinical medicine.’ Journal of Medical 
Microbiology. March, 2006. doi: 10.1099/jmm.0.46386-0 

14. Birkeland, S. A. et al. ‘Cancer risk after renal transplantation in the nordic countries, 
1964–1986.’ Int. J. Cancer. 1995. doi:10.1002/ijc.2910600209.

15. Aikun Fu, Bingqing Yao, Tingting Dong et al. ‘Tumor-resident intracellular microbiota 
promotes metastatic colonization in breast cancer.’ Cell. Volume 185, Issue 8, 2022. ISSN
0092-8674. doi.org/10.1016/j.cell.2022.02.027

SLIDE 09:  Additional evidence:
16. J Adami et al. ‘Cancer risk following organ transplantation: a nationwide cohort study in 

Sweden.’ British Journal of Cancer. September, 2003. doi:10.1038/sj.bjc.6601219 
17. Artiukh L, Povnitsa O, Zahorodnia S, Pop CV, Rizun N. ‘Effect of Coated Silver 

Nanoparticles on Cancerous vs. Healthy Cells.’ J Toxicol. 2022 Oct 8;2022:1519104. doi: 
10.1155/2022/1519104. PMID: 36254120; PMCID: PMC9569232.  

18. Lansdown AB. ‘Silver in health care: antimicrobial effects and safety in use.’ Curr Probl 
Dermatol. 2006. doi: 10.1159/000093928 

19. Agustine Nengsih Fauzi, Mohd. Nor Norazmi, Nik Soriani Yaacob. ‘Tualang honey 
induces apoptosis and disrupts the mitochondrial membrane potential of human breast and 
cervical cancer cell lines.’ Food and Chemical Toxicology. April, 2011. 
doi.org/10.1016/j.fct.2010.12.010

20. Mandal, Manisha Deb, and Shyamapada Mandal. ‘Honey: Its Medicinal Property and 
Antibacterial Activity.’ Asian Pacific Journal of Tropical Biomedicine. August, 2018. 
doi.org/10.1016/S2221-1691(11)60016-6 

SLIDE 11:  Carcinogenesis and tumour initiation:
21. Shinya Toyokuni. ‘Iron overload as a major targetable pathogenesis of asbestos-induced 

mesothelial carcinogenesis.’ Redox Report. 2013. doi:10.1179/1351000213Y.0000000075 
SLIDE 12:  Cell suppression analysis – Cancer Hallmarks:

22. Eszter Lazar-Molnar, Attila Gacser et al. ‘The PD-1/PD-L costimulatory pathway 
critically affects host resistance to the pathogenic fungus Histoplasma capsulatum.’ PNAS, 
2007. doi/10.1073/pnas.0711918105

 © Copyright MARK LINTERN 2023. All rights reserved.



23. A. I. Medeiros, et al. ‘Histoplasma scpsulatum Inhibits Apoptosis and Mac-1 Expression 
in Leucocytes.’ Scandinavian Journal of Immunology. September, 2002. 
doi.org/10.1046/j.1365-3083.2002.01142.x

SLIDE 13:  Summary:
24. Seyfried TN, Chinopoulos C. ‘Can the Mitochondrial Metabolic Theory Explain Better 

the Origin and Management of Cancer than Can the Somatic Mutation Theory?’ 
Metabolites. 2021 Aug 25;11(9):572. doi: 10.3390/metabo11090572. PMID: 34564387; 
PMCID: PMC8467939. 

REFERENCES for Presentation THREE:

SLIDE 02:  Quick recap:
1. Mary Ann Liebert. ‘Map of links between cancers and fungi created.’ Inside Precision 

Medicine. September, 2022. 
https://www.insideprecisionmedicine.com/topics/patient-care/fungal-diseases/
map-of-links-between-cancers-and-fungi-created/

SLIDE 04:  Drug efficacy against ancer – anti-fungal drugs:
2. Ningna Weng, Zhe Zhang, Yunhan Tan, et al. ‘Repurposing antifungal drugs for 

cancer therapy.’ Journal of Advanced Research, 2022. ISSN 2090-1232. 
doi.org/10.1016/j.jare.2022.08.018

3. Sobecks R et al. ‘Imidazole anti-fungals Miconazole and Econazole induce apoptosis in 
mouse lymphoma and human T cell leukemia cells: regulation by Bcl-2 and potential role of
calcium.’ Cell Death and Differentiation. July 1996, 3(3):331-337. PMID: 17180102

4. Ravid Straussman Lab. ‘The Tumour Microbiome.’ Weizmann Institute of Science. 
2023. https://www.weizmann.ac.il/mcb/Straussman/research-activities/tumor-
microbiome 

5. Angus Chen. ‘Fungi find their way into cancer tumors, but what they’re doing there is a 
mystery.’ STAT news. January, 2023. https://www.statnews.com/2022/09/30/fungi-
found-in-cancer-tumors-but-why-is-a-mystery/

6. Mary Ann Liebert. ‘Map of links between cancers and fungi created.’ Inside Precision 
Medicine. September, 2022. 
https://www.insideprecisionmedicine.com/topics/patient-care/fungal-diseases/
map-of-links-between-cancers-and-fungi-created/

7. Medical College of Georgia at Augusta University. "Antibiotics may impact cancer 
treatment efficacy." ScienceDaily. ScienceDaily, 3 March 2018. 
<www.sciencedaily.com/releases/2018/03/180303090356.htm>.    

SLIDE 05:  Examples of efficacy in patients:
8. Lockhart NR, et al. ‘Itraconazole therapy in a pancreatic adenocarcinoma patient: A case 

report.’ June, 2015. doi: 10.1177/1078155215572931
9. Ranjini Raghunath. ‘Oral anti-fungal drug can treat skin cancer in patients, study 

shows.’ Stanford Medicine – News Center. February 2014. 
http://med.stanford.edu/news/all-news/2014/02/oral-anti-fungal-drug-can-treat-
skin-cancer-in-patients-study-shows.html

SLIDE 06:  Effective off-label drugs – and the fungal link:
10. Meherunisa, Sapna Jaiswal, Vikas Seth. ‘Study of Metformin effect on antimicrobial 

property.’ International Archives of BioMedical and Clinical Research. September, 
2018. doi:10.21276/iabcr.2018.4.3.00

11. ‘Tamoxifen kills fungus cells and may prevent them from causing disease.’ News Medical 
Life Sciences. July 2009.

 © Copyright MARK LINTERN 2023. All rights reserved.



12. Rana Muhsin Khalaf et al. ‘Investigation of the antifungal activity of some non-
antifungal drugs in clinical isolates of otomycosis: In vitro study.’ IASJ February, 2021. 
https://www.iasj.net/iasj/download/2c8f56ad6f5acaa5

13. Lis, Paweł et al. ‘Screening the yeast genome for energetic metabolism pathways involved 
in a phenotypic response to the anti-cancer agent 3-bromopyruvate.’ Oncotarget. 2016. doi:
10.18632/oncotarget.7174 

14. Galgóczy L, Nyilasi I, Papp T, Vágvölgyi C. ’Statins as anti-fungal agents.’ World J 
Clin Infect Dis. 2011. doi: 10.5495/wjcid.v1.i1.4 

SLIDE 08:  Fungal infection mimics cancer:
15. Holenarasipur (HR) R. Vikram, M.D. ‘Emerging Fungal Infection Mimics 

Gastrointestinal Cancer – Mayo Clinic.’ YouTube Published on 27 Mar 2012. 
https://www.youtube.com/watch?v=7P56JbKCtZM

SLIDE 09:  Fungal infection mimics cancer:
16. Marcos Duarte Guimaraes, Edson Marchori and Myrna Cobos Barco Godoy. 

‘Fungal infection mimicking lung cancer: A potential cause of misdiagnosis.’ American 
Journal of Roentgenology. 2013;201: W364-W364. 10.2214/AJR.13.10568 

SLIDE 10: Oral cancer and Candida:
17. Manosha Perera, Nezar Noor Al-hebshi, Irosha Perera, et al. ‘A dysbiotic mycobiome 

dominated by Candida albicans is identified within oral squamous-cell carcinomas.’ 
Journal of Oral Microbiology, 9:1, (2017). doi:10.1080/20002297.2017.1385369 

18. Laiza Angela De Medeiros Nunes Da Silva, Pamella De Pinho Montovani, et al. 
‘Oral Paracoccidioidomycosis referred as an oral cancer: case report.’ Oral Surgery, Oral 
Medicine, Oral Pathology and Oral Radiology, Volume 130, Issue 3, 2020, Page 
e162, ISSN 2212-4403. doi.org/10.1016/j.oooo.2020.04.248. 

19. Luan, C., Xie, L., Yang, X. et al. ‘Dysbiosis of Fungal Microbiota in the Intestinal 
Mucosa of Patients with Colorectal Adenomas.’ Sci Rep 5, 7980 (2015). 
doi.org/10.1038/srep07980 

20. M Vadovics, N Igaz, R Alföldi, et al. ‘Candida albicans enhances the progression of oral 
squamous cell cancrinoma in vitro and in vivo.’ bioRxiv 2021.03.31.437836. 
doi:org/10.1101/2021.03.31.437836  Now accepted for publication in mBio 
(23/01/2022).

SLIDE 11: Passive coloniser or direct influencer:
21. Catharine Paddock, PH.D. ‘Fungi from the gut can promote cancer in the pancreas.’ 

October 2019. Medical News Today. 
https://www.medicalnewstoday.com/articles/326565.php#1

22. Ho, J., Camilli, G., Griffiths, J.S., Richardson, J.P., Kichik, N. and Naglik, J.R.  
‘Candida albicans and candidalysin in inflammatory disorders and cancer.’ Immunology, 
162: 11-16. (2021). doi.org/10.1111/imm.13255 

SLIDE 12: Why are fungal pathogens the prime suspect?
23. Ma H, Croudace JE, Lammas DA, May RC. ‘Direct cell-to-cell spread of a pathogenic 

yeast.’ BMC Immunol. 2007 Aug 16;8:15. doi: 10.1186/1471-2172-8-15. PMID: 
17705831; PMCID: PMC1976318. 

24. ‘Candida albicans can sense immune status of host cells and evade them.’ News Medical 
Life Sciences. February 2012. 
https://www.news-medical.net/news/20120223/Candida-albicans-can-sense-
immune-status-of-host-cells-and-evade-them.aspx

SLIDE 13: Why are fungal pathogens the prime suspect?
25. Anne Trafton. ‘How cancer cells fuel their growth.’ MIT News, 2016. 

https://news.mit.edu/2016/how-cancer-cells-fuel-their-growth-0307
SLIDE 14: Challenging a viral and bacterial cause:

26. Danielle Underferth. ‘H.pylori and your stomach cancer risk.’ The University of Texas 

 © Copyright MARK LINTERN 2023. All rights reserved.



MD Anderson Cancer Center. April 2021. 
https://www.mdanderson.org/cancerwise/h--pylori-and-your-stomach-cancer-
risk.h00-159460056.html  

27. Kumamoto, Carol A. ‘Inflammation and gastrointestinal Candida colonization.’ Current 
opinion in microbiology. 2011. doi: 10.1016/j.mib.2011.07.015 

28. Zhong, Mengya et al. ‘Candida albicans disorder is associated with gastric 
carcinogenesis.’ Theranostics vol. 11,10 4945-4956. 5 Mar. 2021, 
doi:10.7150/thno.55209  

29. J Adami et al. ‘Cancer risk following organ transplantation: a nationwide cohort study in 
Sweden.’ British Journal of Cancer. September, 2003. doi:10.1038/sj.bjc.6601219 

SLIDE 15: Carcinogenesis – Initiation:
30. Mishra, Kirtishri et al. ‘Symbiosis and Dysbiosis of the Human Mycobiome.’ Frontiers in

microbiology vol. 12 636131. 22 Sep. 2021, doi:10.3389/fmicb.2021.636131 
31. C. C. Villar, H. Kashleva, C. J. Nobile, A. P. Mitchell, A. Dongari-Bagtzoglou. 

‘Mucosal Tissue Invasion by Candida albicans Is Associated with E-Cadherin Degradation,
Mediated by Transcription Factor Rim101p and Protease Sap5p’. Infection and 
Immunity. April, 2007. doi.org/10.1128/IAI.00054-07 

32. Weidong Zhu et al. ‘EGFR and HER2 receptor kinase signaling mediate epithelial cell 
invasion by Candida albicans during oropharyngeal infection.’ August, 2012. doi: 
10.1073/pnas.1117676109

SLIDE 16: Carcinogenesis – Initiation – Promotion:
33. Eszter Lazar-Molnar, Attila Gacser et al. ‘The PD-1/PD-L costimulatory pathway 

critically affects host resistance to the pathogenic fungus Histoplasma capsulatum.’ PNAS, 
2007. doi/10.1073/pnas.0711918105

34. Wang, X, Zhao, W, Zhang, W, Wu, S, Yan, Z. ‘Candida albicans induces upregulation of
programmed death ligand 1 in oral squamous cell carcinoma.’ J Oral Pathol Med. 2022; 
51( 5): 444- 453. doi:10.1111/jop.13298  

35. Moyes, David L et al. ‘Protection against epithelial damage during Candida albicans 
infection is mediated by PI3K/Akt and mammalian target of rapamycin signaling.’ The 
Journal of infectious diseases. June, 2014. doi:10.1093/infdis/jit824

36. Filler, Scott G and Donald C Sheppard. ‘Fungal invasion of normally non-phagocytic 
host cells.’ PLoS pathogens. 2006. doi:10.1371/journal.ppat.0020129

37. Iñigo San-Millán, George A. Brooks. ‘Reexamining cancer metabolism: lactate 
production for carcinogenesis could be the purpose and explanation of the Warburg Effect.’ 
Carcinogenesis. February, 2017. doi.org/10.1093/carcin/bgw127 

SLIDE 17: Carcinogenesis – Initiation – Promotion – Progression:
38. M Guha et al. ‘Mitochondrial retrograde signaling induces epithelial–mesenchymal 

transition and generates breast cancer stem cells.’ Oncogene advance online 
publication. November, 2013. doi:10.1038/onc.2013.467

39. M Vadovics, N Igaz, R Alföldi, et al. ‘Candida albicans enhances the progression of oral 
squamous cell cancrinoma in vitro and in vivo.’ bioRxiv 2021.03.31.437836. 
doi:org/10.1101/2021.03.31.437836  Now accepted for publication in mBio 
(23/01/2022).

40. Aikun Fu, Bingqing Yao, Tingting Dong et al. ‘Tumor-resident intracellular microbiota 
promotes metastatic colonization in breast cancer.’ Cell. Volume 185, Issue 8, 2022. ISSN
0092-8674. doi.org/10.1016/j.cell.2022.02.027

41. Takenaka, Y., Fukumori, T. & Raz, A. ‘Galectin-3 and metastasis.’ Glycoconj J 19, 543–
549 (2002). doi.org/10.1023/B:GLYC.0000014084.01324.15 

42. Luciana Kohatsu et al. ‘Galectin-3 Induces Death of Candida Species Expressing Specific 
β-1,2-Linked Mannans.’ J Immunol. 2006. doi:10.4049/jimmunol.177.7.4718.

 © Copyright MARK LINTERN 2023. All rights reserved.



 

 © Copyright MARK LINTERN 2023. All rights reserved.


	SYNOPSIS:
	RESULTS – Aspects of cancer explained by cell suppression:
	OBJECTIVES:
	CONCLUSION:
	GRAPHICAL ABSTRACT – Cell Malfunction vs Cell Suppression:
	GRAPHICAL ABSTRACT – Carcinogenesis explained:
	REFERENCES for the above synopsis regarding infection and the Warburg effect:
	PRESENTATION REFERENCES – 12th February event:

