
Real world in cancer? Epistemology of the origin of cancer:
new paradigm for the majority of cancers

Background:  The somatic mutation theory as the origin of cancer (carcinogenesis) was

born some 100 years ago, when Theodor Boveri 1914 suggested that a combination of

chromosomal defects may result in cancer. This was followed by Karl-Heinrich Bauer in

1928 suggesting that mutations could cause cancer. Subsequently, in 1953 Carl Nordling

proposed that a number of mutated genes could cause cancer. Alfred Knudson in 1971

proposed that one hit (one mutation) would result in a clone of cancerous cells. This was

modified to a 2-hit-theory later and it seems that cancer biology has continued to try to

bolster the somatic mutation theory by recently suggesting that ‘driver’ and ‘passenger’

mutations were necessary and when this proved insufficient, others proposed the hyper-

mutation theory in 2014. In the attempt to clothe the Emperor, it was forgotten that

mutations found in advanced cancers are either late events or epiphenomena that occur

after carcinogenesis (cancer development) and especially after the appearance of a pre-

cancerous niche. Reality: Fewer than 10% of cancers are proven to be hereditary (i.e.,

causally related to germline mutations) and this ratio is even lower in cancers of the

stomach (<1%), the colorectum (3-8%) and breast (8%). Infection-triggered cancers

constitute some 15% of all cancers and the remaining about some 80% cancers are

sporadic, meaning their cause is unknown. New cancer paradigm: Findings from the

plant and animal kingdoms, molecular and clinical data over the last 250 years were

critically reviewed and gave rise to a new cancer hypothesis containing a multi-step

process of 6 sequences. These include, (1) a pathogenic biological or chemical stimulus is

followed by (2) chronic inflammation, from which develops (3) fibrosis with associated

changes in the cellular microenvironment. These remodeling changes result in a (4) pre-

cancerous niche, which triggers the deployment of (5) a chronic stress escape strategy,

and when this fails to resolve, (6) a transition of a normal cell to a cancer cell occurs.
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Consequences: This recently proposed cancer model explains the origins of the vast

majority of cancers which are until now were referred to as ‘sporadic’ cancers.

Furthermore, this theory points out the need to establish preventive measures long before

a cancer becomes clinically apparent. The epistemology of the origin of cancer is reviewed

and presented.
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epidemiology and health care
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Age distribution and CANCER

Alter (Jahre)

A
n

z
a
h

l 
p

ro
 1

0
0

.0
0

0
 P

e
rs

o
n

e
n

SEER, 2005

0

500

1000

1500

2000

2500

3000

3500

4000

males

females

age distribution and incidence in cancer

PeerJ PrePrints | https://dx.doi.org/10.7287/peerj.preprints.1024v1 | CC-BY 4.0 Open Access | rec: 1 May 2015, publ: 1 May 2015

P
re
P
rin

ts



5
Study of Health in Pomerania

prognosis for 2005 until 2020
(Mecklenburg-Vorpommern) 

heart attack + 28,5%

diabetes mellitus + 21,1%

colon carcinoma + 30,1%

dementia + 91,1%

common disesases in the future
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Consequences are..

….an enormous 

challenge….
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future goals are
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neuro

onco

cause-based
(identify causes)

not symptom-orientated

cardio-

vascular

goals 
clinical health care 

& economics

goals
research & science

personalized &

individualized

translational
(the bridge)

Future goals
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some demand…..
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future comprehensive molecular profiling

Immunohistochemistry

Flow cytometry

Cytogenetics and 
cytogenomics

In-situ hybridization

Polymerase chain 
reaction (PCR)

Sequencing

Gene Expression 
Profiling
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EGFR as biomarker
author-year method trial histo no sample

s
preserv time treatment follow-up resp surv

IIhara, 1993 IHC R ESCC 57 SS FFPE post s.r. 559.2 d ++ n.r

Hickey 1994 IHC R ESCC 761 B FFPE pre s.r., m.s. 16 mo +++ +

Itakura, 1994 IHC, SB R* ESCC 2172 SS FFPE, LN2 post s.r. n.r. n.s. n.r.

Kitagawa, 1996 SB-hybridization R ESCC 107 SS FFPE post m.s., s.r.+post-s.r. RTx. 18 mo +++ n.r.

Inada, 1999 IHC R ESCC 733 SS FFPE post* s.r. n.r. + n.r.

Koyama, 1999 FC P* GAC, ESCC 954 B, T&NM RPMI-1640 post RTx n.r. n.r. ++

Shimada, 1999 IHC R ESCC 1165 SS, T&NM FFPE post s.r.; s.r.+post CRx or RTx 2.6y n.s. +

Wang, 1999 FC, IHC R* ESCC 1256 SS FFPE Post s.r.; s.r.+post s.r. RTx n.r. n.s. n.r.

Hironaka, 2002 IHC R ESCC 2097 B FFPE pre m.s. n.r. n.s. n.r.

Miyazono, 2004 qRT-PCR P EAC+ESCC 368 B,SS, 

T&NM

LN2, FFPE pre&post m.s. n.r. n.r. n.s.

Wilkinson, 2004 IHC R EAC 389 SS FFPE post s.r., m.s. 15 mo n.s. n.s.

Chang, 2005 IHC R ESCC 13210 SS FFPE post s.r. 16 mo n.s. n.r.

Fukai, 2005 IHC R ESCC 110 SS FFPE post s.r. 46 mo + n.r.

Gibault, 2005 IHC R ESCC 10711 SS FFPE post s.r. 10y* +++ +++

Schneider, 2005 qRT-PCR,LCM P EAC+ESCC 24 12 B FFPE pre&post m.s. n.r. ++

Sunpaweravong, 2005 IHC, FISH R ESCC 5513 SS FFPE post s.r., s.r.+post s.r. RTx 10.5 mo n.s. n.r.

Hanawa, 2006 IHC, FISH R ESCC 10614 SS FFPE, Fresh 

Tissue
post s.r. n.r. n.s. n.r.

Janmaat, 2006 IHC, SEQ, CISH Phase II EAC+ESCC 3615 B FFPE pre&post Gefitinib 600 d* n.s. ++

Langer, 2006 IHC, TMA R EAC 137 SS FFPE post s.r. 3+ years +

Vallböhmer, 2006 qRT-PCR, LCM R EAC, BE 7516 SS LN2 post n.r. n.r. n.r. n.r.

Gotoh, 2007 IHC R ESCC 62 B FFPE pre&post CTx/RTx 11 mo n.s. +

Hoshino, 2007 IHC R* ESCC 55 SS FFPE post s.r. n.r. +++ n.r.

................ ................ ............ ....... ..... ........ ............ ........... ............ ............ ………… …..

Lennerz, 2011 FISH P EAC+ ESCC 48923 B* FFPE pre s.r.* crizotinib 13 mo n.s. n.r.

Luber, 2011 IHC, FISH, SEQ Phase II-MC GC, GEJ 5224 B FFPE pre CTx 379 d + n.s.

Wainberg, 2011 FISH, qRT-PCR P-MC GAC, GEJ 3825 B FFPE pre CTx 14.1 mo n.r. n.r.

Yoon, 2011 IHC R ESCC 44 B FFPE pre&post CTX/RTx 16 mo n.s. +++

Chen, 2012 IHC, PCR-SEQ P* ESCC 31 B FFPE pre&post CTX/RTx 23.6 n.s. +

Imamsahan, 2012 IHC, FISH, 

PCR-SEQ
CC ESCC 88726 n.r. FFPE pre* s.r.* 29.4-44 mo + n.r.

Wang, 2012 SNP P EAC,GEJ 65 Blood, SS FF pre s.r. n.r. n.r. n.r.

Wu, 2012 IHC, qRT-PCR R* EAC+ESCC 12627 n.r. FFPE n.r. m.s. n.r. n.s. n.r.

Yamamoto, 2012 IHC, R ESCC 14228 B, SS FFPE pre&post s.r., m.s., CTx 934 d +/+++ +

no standardization of 
-preservation

-storage of samples

-use of methods

-which histology for which methodology

-follow-up

-variables to include

but should be already standard?
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Cancer diagnosis & therapy

in the future needs being

outcome orientated
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Individualized Therapy

Personalized Therapy

Cancer Classification

Patient Staging
calculable risk

life quality
psychosomatic profile

Personalized

Strategy

(by Cancer Classification)

Individualized

Strategy

(by Response Evaluation)

Tumor Staging

histopathological profile

molecular profile

metabolic profile

immunologic profile

response prediction profile

Response Classification

Patient Response
life quality response

psychosomatic response profile

therapy A therapy B

stratification

modification

+

Tumor Response
histopathological response
imaging response profile

biochemical response profile

basic laboratory response profile

proposed anticancer strategy

Imagine A World Without Cancer. BMC Cancer 2014, 14: 186.PeerJ PrePrints | https://dx.doi.org/10.7287/peerj.preprints.1024v1 | CC-BY 4.0 Open Access | rec: 1 May 2015, publ: 1 May 2015
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what is cancer
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cancer is

is a group of more than 100 diseases that involve the 

uncontrolled division of the body’s cells 
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molecular discoveries

…understand the past,

to judge the present 

if you want to change the future. 

Joseph Joubert
(french moralist)

(* 07.05.1754 - † 04.05.1824)
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a combination of 

chromosomal defects may 

result into cancer

Theodor Boveri

(* 12.10.1862 - † 15.10.1915)

Bamberg - Würzburg

1914

Boveri T: Zur Frage der Entstehung maligner Tumoren. Verlag von Gustav Fischer, Jena, S. 29–32 (1914)

he coined the name

‚centrosome‘

1888

1914
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suggested

mutations for the origin of 

cancer

Karl Heinrich Bauer

(* 26.09.1890 - † 07.07.1978)

Breslau (1933-1943) 

and 

Heidelberg (1943-1962)

1928

Bauer KH: Mutationstheorie der Geschwulst-Entstehung. Berlin. Julius Springer Verlag 1928

1928
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Erwin Chargaff - 1940 - “Chargaff’s rule”

(11th Aug 1905-20th Jun 2002)

four bases may occur in varying 

proportions in DNA of different

organisms

# of A = # of T

(w/ two hydrogen bonds)

= # of G and C are present 
(w/ 3 hydrogen bonds)

1940
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Martha Chase and Alfred Hershey

(11th Aug 1905-20th Jun 2002)

1952

radioactive isotope tracer experiment

bacterial virus (bacteriophage T2) infects 

a host cell ( bacterium Escherichia coli) 

found that T2 virus DNA, not its protein 

coat, enters the host cell 

genetic information for replication of the 

virus
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Rosalind Franklin and Maurice Wilkins

(15th Jul 1920-16th Apr 1958 // 15th Dec 1916 – 5th Oct 2004)

X-ray diffraction study 

concluded DNA fibers have 
two strands.

Rosalind Franklin

Maurice Wilkins

1950 - 1953

Wilkins MHF et al: Nature 1953. 171: 738-740.

Franklin R  and  Gosling RG: Nature 1953. 171: 740-741.
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James D.Watson and Francis Crick -

University of Cambridge

intellectual debate

and worked on problem of making a DNA molecule 

model that was double stranded but also had the

specific A - T and G - C base equivalencies 

Solution: double helical structure for DNA

Watson JD and Crick F: Nature 1953. 171: 737-738.

Francis Crick James Watson

1953
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Carl O . Norlding

a number of mutated genes cause cancerous cells

(* 6th 02.1931 – 15th 02.2007)

Finnland

Nordling CO: A new theory on the cancer-inducing mechanism. Br J Cancer 1953. 7: 68-72.

1953
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20th Oct 1962

Nobel Prize in Physiology and Medicine

Francis Crick James Watson Maurice Wilkins

1962

not-………………………Rosalind Franklin (she died earlier)
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1-hit-theory of carcinogenesis
‚Knudson hypothesis‘

a cell can initiate a tumor only if it contains 2 mutant alleles

a person who inherits a mutant allele must experience a second 

somatic mutation to initiate carcinogenesis

Alfred G. Knudson

(* 9th 08.1922 –)

Los Angeles

Knudson AG: Mutation anc cancer: statistical study of retinoblastoma. 

Proc Natl Acad Sci USA 1971. 68(4): 820-823.

for the majority of cancer: this is a non-proven theory

1971

Later: 2-hit-theory – it takes two to Tango
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another theory (carcinogen initiate carcinogenesis)

Peter Duesberg
(* 2th 12.1936)

[born in Münster, Germany

USA

• did isolate the first oncogene

• does not believe in HIV virus

carcinogens initiate carcinogenesis 

with a random aneuploidy

Aneuploid cells are error prone 

• as chromosome segregation and maintenance systems

• are disbalanced as a result of unbalancing of spindle 

proteins, repair enzymes, and centrosome numbers. 
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Even with an unstable 

genome, it takes time 

to accumulate the 

multiple mutations 

that are required for 

cancerous 

transformation, so 

cancer is much more 

common in older 

people than in th 

young
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mutation is „the“ cause
for the majority of cancers

since an opinion changed to the….dogma
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1-concept of ‚drivers‘ and ‚passengers‘

mutation theory work for some 5% of cancers

let‘s create it a bit differently – may this fits in (2007)

or another way could be ………..PeerJ PrePrints | https://dx.doi.org/10.7287/peerj.preprints.1024v1 | CC-BY 4.0 Open Access | rec: 1 May 2015, publ: 1 May 2015
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2-concept of ‚hypermutation theory‘

mutation theory work for some 5% of cancers

..creating it even more different….. (2014) 
– maybe this fits in
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ultra-hyper-super-mutation-theory

or maybe we should create in the future the….

or maybe we just re-think……

(2030?) 
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scientists rest, ….pause and 

re-think 

instead trying fitting in (or better: 

pressing in) a theory, which did 

work for a minority but not for a 

majority of cancers.

one would expect……….

didnt we have that behavior with cholesterol, salt dietary intake and hypertonus, the
climatic change, etc.? 

history repeating again?
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An apple found in a car…………..

is not synonym of prove apples grow in car‘s.

a correct observation (mutation in advanced cancers) is not synonym of prove
being the cause for carcinogenesis (= cancer development) 

– misleadings in science: observation versus wrong conclusionPeerJ PrePrints | https://dx.doi.org/10.7287/peerj.preprints.1024v1 | CC-BY 4.0 Open Access | rec: 1 May 2015, publ: 1 May 2015
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frequency of mutations by disease state
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mutations status of selected tumors
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but it also seems being different where....

colorectal cancer incidence map USA (2009)
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of significant importance, 

for understanding biology

or even (partially) nature

but don’t explain anything!

mutations and genetics are…..
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5-10% hereditary

15% inflammation

80% sporadic (=unknown!!)

reality (1): cancer is triggered in
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gastric carcinoma
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Reality (2)

DNA alterations are not the sole criterion for phenotypical changes
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 humans have 23 paired chromosomes (46) 

 how do polymorphisms reflect a disease?

 number of SNPs: 62,676,337 (23 Jul 2013)

 with 21,000 haploid coding genes

 and appr.3.3 x 109 base pairs

genes and important numbers

polymor
phism

SNPs

chromos
omes

haploid 
genes

base 
pairs

 chromosome 1 with 249,250,621 base pairs has 

4,401,091 variations

 10-6 to 10-10 in eukaryotes

variations

mutation 
rate

42
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 appr.more than 40% of the total genome

 number of pseudogenes is:  13,000

 e.g. Alu has 50,000 active copies

 e.g.mitochondrial genome

 non-coding DNA is about 98% of the human genome

…..and

pseudo-
genes

mobile 
genetic 
DNA (1)

mobile 
genetic 
DNA (2)

other 
genomics

coding?

 maybe - someday - big datasolution
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real world?

45
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…..if you have a smoky engine………

46
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you may take the car to….

47
or someone tells………PeerJ PrePrints | https://dx.doi.org/10.7287/peerj.preprints.1024v1 | CC-BY 4.0 Open Access | rec: 1 May 2015, publ: 1 May 2015

P
re
P
rin

ts



detecting particles in the smoke….
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….making nice pictures and to….
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..measure particles in the smoke for making the diagnosis
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Unterschiede von

basal membrane and extracellular matrix

Strength – Triple helix provides tensile strength 

Scaffold – Provides organization and structure for the ECM

Without it, what would happen?

 Loss of cell-cell communication

 Cell migration

 Loss of cell shape

Yurchenco PD and Schittny JC, 

FASEB J 1990. 4: 1577-1590.
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Epistemology

of the origin of cancer: 

a new paradigm

Epistemology of the origin of cancer a new paradigm. BMC Cancer 2014, 14: 331:1-15
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Sequence Unsuccessful Successful

1.Pathogenic stimulus
Stimulus

Glycocalyx

Acute Inflammation
Mast Cells

Normal

Wound

Healing

2.Chronic Inflammation

ApoptosisTGFßFibroblasts

3.Fibrosis LOX

(cross-linking collagen)

4.Pre-cancerous niche Re-modeling ECM

(cross-linking collagen)

Cytokines

Cytokines

IL6, IL8, GM-CSF

6.NCCCT

Normal-Cell-Cancer-Cell-Transition

Normal Cell Malignant Cells

5.CSES Chronic-Stress-Escape-Strategy

Later Events
Proliferation & 

Angiogenesis
Mutagenesis / Genomic Instability Detachment  / 

Invasion

Metastasis
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Epistemology of the origin of cancer: a new paradigm. 

BMC Cancer 2014;14(331):1-15.

Cell-cell communication in the tumor microenvironment, 

carcinogenesis, and anticancer treatment. 

Cell Physiol Biochem 2014;34(2):213-243.

further reading……
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critical blinker-free open-minded discussions

Join the web group

PeerJ PrePrints | https://dx.doi.org/10.7287/peerj.preprints.1024v1 | CC-BY 4.0 Open Access | rec: 1 May 2015, publ: 1 May 2015

P
re
P
rin

ts



57

Thank you very much

for your

kind attention !
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