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a first dialogue with chatgpt



•Selfish reasons 
•Publications are a prerogative for many career steps (PhD, Diplomate, Certified 
specialist) and very generally for a career in academia (but not necessarily for cool 
jobs)

•Publications are a cornerstone of evaluations and of the reputation of a scientist or 
an institution; publications are therefore important for your own reputation, and you 
can make others your friends by publishing with/for them

•Public reasons
•Most researchers are paid for by public funds. Not publishing your findings is like 
taking the cash without delivering in return.

•It may be important for a nation / the human race that a certain proportion of the 
population generates new knowledge and saves it in an accessible way

Why publish ?



‘publish or perish !’



Clauss M (1998) Feeding Giraffe (Giraffa camelopardalis). MSc Thesis, Zoological Society of 
London/Royal Veterinary College (copy available on request) Qualification thesis

Clauss M, Suedmeyer WK, Flach EJ (1999) Susceptibility to cold in captive giraffe (Giraffa
camelopardalis). Proceedings of the American Association of Zoo Veterinarians, 183-186 
Conference contribution

Clauss M, Lechner-Doll M, Flach EJ, Tack C, Hatt JM (2001) The comparative use of four marker 
systems for the estimation of digestibility, and low food intake, in a group of captive giraffe 
(Giraffa camelopardalis). Zoo Biology 20: 315-329 Journal article

Career steps



How academic work is evaluated ...



The number of peer-reviewed pubications (as such or in combination 
with a weighting for impact factor, h-factor, authorship position etc.) is 
currently the most important evaluation criterium in academia.

Acquiring grant money is the second most important criterium – or the 
most important one in some places!

Other potential criteria revolve around media presence or the influence 
on ‘policy making’.

This is something one has to know, even if one need not welcome it.

How is academic work evaluated ?



Getting used to lying ...
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Sugar Industry and Coronary Heart Disease Research
AHistorical Analysis of Internal Industry Documents
Cristin E. Kearns, DDS, MBA; Laura A. Schmidt, PhD, MSW,MPH; Stanton A. Glantz, PhD

I nthe1950s,disproportionatelyhighratesofcoronaryheartdis-
ease (CHD)mortality inAmericanmen led to studiesof the role
of dietary factors, including cholesterol, phytosterols, exces-

sive calories, amino acids, fats, carbohydrates, vitamins, and min-
erals in influencing CHD risk.1 By the 1960s, 2 prominent physiolo-
gistswerechampioningdivergentcausalhypothesesofCHD2,3: John
Yudkin identifiedaddedsugarsastheprimaryagent,whileAncelKeys
identified total fat, saturated fat, and dietary cholesterol. How-
ever, by the 1980s, fewscientistsbelieved that addedsugarsplayed
a significant role in CHD, and the first 1980 Dietary Guidelines for
Americans4 focused on reducing total fat, saturated fat, and di-
etary cholesterol for CHD prevention.

Although the contribution of dietary sugars to CHD is still de-
bated, what is clear is that the sugar industry, led by the Sugar Asso-
ciation, the sucrose industry’s Washington, DC–based trade
association,5 steadfastly denies that there is a relationship between
added sugar consumption andCVD risk.6,7 This Special Communica-
tion uses internal sugar industry documents to describe how the in-
dustrysoughtto influencethescientificdebateoverthedietarycauses
of CHD in the 1950s and 1960s, a debate still reverberating in 2016.

Methods
The Sugar Association evolved from the Sugar Research Founda-
tion (SRF), founded in 1943.8We located correspondence between
the SRF and Roger Adams, a professorwho served on the SRF’s sci-
entific advisory board (SAB) between 1959 and 1971, in the Univer-
sity of Illinois Archives9 (319documents totaling 1551 pages).We lo-
cated correspondence between the SRF and D. Mark Hegsted,

professorofnutritionat theHarvardSchool ofPublicHealth andco-
directorof theSRF’s firstCHDresearchproject from1965 to 1966,10

in the HarvardMedical Library11 (27 documents totaling 31 pages).
WecollectedadditionalSRFmaterials throughaWorldCatsearch

including annual reports, symposiumproceedings, and internal re-
views of research. We reviewed historical reports and statements
contextualizing scientific debates in the 1950s and 1960s on di-
etary factorscausally relatedtoCHDpublishedbytheNationalAcad-
emy of Sciences–National Research Council (NAS-NRC), US Public
Health Service, the American Heart Association (AHA), and Ameri-
can Medical Association (AMA). Findings were assembled chrono-
logically into a narrative case study.

Results
SRF’s Interest in Promoting a Low-Fat Diet to Prevent CHD
Sugar Research Foundation president Henry Hass’s 1954 speech,
“What’s New in Sugar Research,”12 to the American Society of Sugar
BeetTechnologists identifiedastrategicopportunity for thesugar in-
dustry: increase sugar’s market share by getting Americans to eat a
lower-fatdiet:“Leadingnutritionistsarepointingoutthechemicalcon-
nectionbetween[American’s]high-fatdietandtheformationofcho-
lesterolwhichpartlyplugsourarteriesandcapillaries, restrictstheflow
of blood, and causes high blood pressure and heart trouble… if you
put [themiddle-agedman]ona low-fatdiet, it takes just fivedays for
the blood cholesterol to get down towhere it should be… If the car-
bohydrate industries were to recapture this 20 percent of the calo-
ries in theUS diet (the difference between the 40percentwhich fat
has and the 20 percent which it ought to have) and if sugar main-

Early warning signals of the coronary heart disease (CHD) risk of sugar (sucrose) emerged in
the 1950s. We examined Sugar Research Foundation (SRF) internal documents, historical
reports, and statements relevant to early debates about the dietary causes of CHD and
assembled findings chronologically into a narrative case study. The SRF sponsored its first
CHD research project in 1965, a literature review published in the New England Journal of
Medicine,which singled out fat and cholesterol as the dietary causes of CHD and downplayed
evidence that sucrose consumption was also a risk factor. The SRF set the review’s objective,
contributed articles for inclusion, and received drafts. The SRF’s funding and role was not
disclosed. Together with other recent analyses of sugar industry documents, our findings
suggest the industry sponsored a research program in the 1960s and 1970s that successfully
cast doubt about the hazards of sucrose while promoting fat as the dietary culprit in CHD.
Policymaking committees should consider giving less weight to food industry–funded studies
and includemechanistic and animal studies as well as studies appraising the effect of added
sugars onmultiple CHD biomarkers and disease development.
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PERSPECTIVE

Sugar industry sponsorship of germ-free
rodent studies linking sucrose to
hyperlipidemia and cancer: An historical
analysis of internal documents
Cristin E. Kearns1,2, Dorie Apollonio1,3,4,5, Stanton A. Glantz1,3,5,6,7*
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Abstract

In 1965, the Sugar Research Foundation (SRF) secretly funded a review in the New

England Journal of Medicine that discounted evidence linking sucrose consumption to blood

lipid levels and hence coronary heart disease (CHD). SRF subsequently funded animal

research to evaluate sucrose’s CHD risks. The objective of this study was to examine the

planning, funding, and internal evaluation of an SRF-funded research project titled “Project

259: Dietary Carbohydrate and Blood Lipids in Germ-Free Rats,” led by Dr. W.F.R. Pover at

the University of Birmingham, Birmingham, United Kingdom, between 1967 and 1971. A

narrative case study method was used to assess SRF Project 259 from 1967 to 1971 based

on sugar industry internal documents. Project 259 found a statistically significant decrease

in serum triglycerides in germ-free rats fed a high sugar diet compared to conventional rats

fed a basic PRM diet (a pelleted diet containing cereal meals, soybean meals, whitefish

meal, and dried yeast, fortified with a balanced vitamin supplement and trace element mix-

ture). The results suggested to SRF that gut microbiota have a causal role in carbohydrate-

induced hypertriglyceridemia. A study comparing conventional rats fed a high-sugar diet to

those fed a high-starch diet suggested that sucrose consumption might be associated with

elevated levels of beta-glucuronidase, an enzyme previously associated with bladder can-

cer in humans. SRF terminated Project 259 without publishing the results. The sugar indus-

try did not disclose evidence of harm from animal studies that would have (1) strengthened

the case that the CHD risk of sucrose is greater than starch and (2) caused sucrose to be

scrutinized as a potential carcinogen. The influence of the gut microbiota in the differential

effects of sucrose and starch on blood lipids, as well as the influence of carbohydrate quality

on beta-glucuronidase and cancer activity, deserve further scrutiny.
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Cholesterol paradox: a correlate does not a surrogate make

Robert DuBroff

Abstract
The global campaign to lower cholesterol by diet and
drugs has failed to thwart the developing pandemic of
coronary heart disease around the world. Some experts
believe this failure is due to the explosive rise in obesity
and diabetes, but it is equally plausible that the choles-
terol hypothesis, which posits that lowering cholesterol
prevents cardiovascular disease, is incorrect. The recently
presented ACCELERATE trial dumbfounded many
experts by failing to demonstrate any cardiovascular
benefit of evacetrapib despite dramatically lowering
low-density lipoprotein cholesterol and raising high-
density lipoprotein cholesterol in high-risk patients with
coronary disease. This clinical trial adds to a growing
volume of knowledge that challenges the validity of the
cholesterol hypothesis and the utility of cholesterol as a
surrogate end point. Inadvertently, the cholesterol
hypothesis may have even contributed to this pandemic.
This perspective critically reviews this evidence and our
reluctance to acknowledge contradictory information.

Nobel laureates Brown and Goldstein published an edi-
torial in 1996 predicting that “Exploitation of recent
breakthroughs … may well end coronary disease as a
major public health problem early in the next century.”1

They based their optimism largely on ‘proof of the chol-
esterol hypothesis’ which posits that lowering serum
cholesterol reduces the risk of coronary heart disease
(CHD). Paradoxically, CHD is now pandemic. Some may
argue that this pandemic is secondary to the global
explosion of obesity and diabetes, but it is equally
plausible that the cholesterol hypothesis is incorrect. The
results of the recently presented ACCELERATE trial may
hold the key to understanding this paradox.2

The cholesterol hypothesis has been debated for
years, but in light of recent clinical trial results, a
reappraisal of the evidence is warranted. Cholesterol is
an ostensibly ideal surrogate target: it is present in ath-
erosclerotic plaque; cholesterol is an established risk
factor for CHD; Mendelian randomisation studies
suggest benefit from lifelong reduced cholesterol levels
and cholesterol-lowering drug trials have reduced the
risk of cardiovascular (CV) events. Consequently, it
seemed impossible that the gold standard of modern
medical research—a large, double-blind, randomised

controlled trial (RCT)—could undermine, rather than
confirm, this theory. Yet the ACCELERATE trial reported
that evacetrapib, a novel cholesteryl ester transfer
protein inhibitor, reduced low-density lipoprotein (LDL)
cholesterol by 37%, raised high-density lipoprotein
(HDL) cholesterol by 130%, but produced no discernible
reduction in CV events or mortality in high-risk
patients. I believe the ACCELERATE trial adds to the
chorus that cholesterol is not a valid surrogate end
point.

Rudolf Virchow first described the microscopy of the
atherosclerotic plaque, but Nikolay Anichkov is credited
with elucidating the central role of cholesterol in athero-
sclerosis. Ironically, cholesterol is also essential for life
as a key component of cell membranes, steroid hor-
mones and bile acids. The Framingham Heart Study
further clarified the role of cholesterol as a major risk
factor for CHD.3 Ideally, a risk factor should help us dis-
tinguish those individuals who will develop a disease
from those who will not. Figure 1 illustrates this concept
and the original Framingham cholesterol data. The chol-
esterol levels of Framingham participants who did and
did not develop CHD are remarkably similar except
when the cholesterol level was extremely low (<150 mg/
dL) or extremely high (>380 mg/dL). For the vast major-
ity of patients, cholesterol levels do not help us differen-
tiate those who will and will not develop CHD.

Mendelian randomisation studies are often cited in
support of the cholesterol hypothesis. Conceptually,
individuals born with genetically low LDL cholesterol
should be protected from CHD since their cholesterol
levels are reduced throughout life. Yet the report of
PCSK9 sequence variations associated with low LDL
cholesterol illustrates many of the shortcomings of this
model.4 This study reported that 2.6% of 3363 black
patients in the Atherosclerosis Risk in Communities
study had nonsense mutations in PCSK9 associated with
a 28% reduction in LDL cholesterol. The authors calcu-
lated an 88% reduction in the risk of CHD by statistic-
ally comparing one fatal myocardial infarction in the
PCSK9 group with 319 composite CHD events in the
control group (unspecified, but defined as “definite or
probable myocardial infarction, a silent myocardial
infarction detected by electrocardiographic interval
changes consistent with an intercurrent ischemic event,
death due to CHD, or a coronary-revascularization

10.1136/ebmed-2016-110602
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How academic work is evaluated ...



HF = mathematical parameter (calculated!)

The number of publications of a researcher which have been cited as 
least as often as this number.

Example: 7 publications, one is cited 5 times, one is cited 2 times, the 
other ones are cited once or not at all => HF=2

HF should increase with age and has to be corrected for age if different 
people are compared.

Note that the HF can never go down even if you don’t work any more.

h-factor



Citation counting



Incentives are temptations



Integrity
buying publications
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Field Data on the Little Known and Endangered Lepilemur 
mittermeieri* 

Leslie Wilmet1,2, Christoph Schwitzer3, Roseline C. Beudels-Jamar2, Gontran Sonet4, Pierre Devillers2 and 
Cédric Vermeulen1

1University of Liège – Gembloux Agro-Bio Tech, Département BIOSE, Forest Management Resources Axis, Gembloux, Belgium
2Conservation Biology Unit, OD Nature, Royal Belgian Institute of Natural Sciences, Brussels, Belgium

3Bristol Zoological Society, c/o Bristol Zoo Gardens, Clifton, Bristol, UK
4Joint Experimental Molecular Unit (JEMU), OD Taxonomy & Phylogeny, Royal Belgian Institute of Natural Sciences, Brussels, 

Belgium

Abstract: Lepilemur mittermeieri is a very little known sportive lemur of the Ampasindava peninsula of Madagascar, presently 
regarded as Endangered.  It was described in 2006 by Rabarivola et al. on the basis of genetic material only, obtained from three 
individuals collected at the same locality.  No observation confidently allocated to the species has been reported since.  The objec-
tives of our research were to verify that the sportive lemurs found in forests of the Ampasindava peninsula beyond the type locality 
of Lepilemur mittermeieri belonged to the same species as the type, to provide morphological and behavioral data for popula-
tions confidently attributed to L. mittermeieri and to obtain for these populations preliminary evaluations of density variations 
within the peninsula.  Our surveys were undertaken in March and April 2014 in remnant forest patches of the western part of the 
Ampasindava peninsula.  Linear transects by night and punctual observations by day were conducted.  A total of 54 animals were 
seen along nine transects situated in four forest patches, two at low altitude and two at high altitude.  All animals examined and 
photographed appeared similar, and the impression was gained that a single taxon was involved. Genetic material collected from 
one dead specimen proved identical to the type of L. mittermeieri which confirmed the identity of the populations we observed. 
It thus appears that L. mittermeieri is indeed the only sportive lemur present on the peninsula and that it occurs in several forest 
remnants.  We endeavored to get evaluations of the density and abundance of the species in the four forest patches we studied.  We 
used KAIs (Kilometric Abundance Indices) to evaluate and compare relative densities, and Buckland’s distance sampling method 
to evaluate absolute densities. The latter suggested a density of 1.9 animals/ha, a result that must, however, be taken with caution.

Key Words: Lepilemur mittermeieri, Ampasindava peninsula, Madagascar, distance sampling, endangered species 

Introduction

Sportive lemurs (genus Lepilemur) are medium-sized, 
mostly folivorous, forest-dwelling, mostly nocturnal primates, 
confined, like the rest of the infraorder Lemuriformes, to Mad-
agascar (Wilmet et al. 2014).  They are placed by most recent 
authors in the monotypic family Lepilemuridae (Groves 2005; 
Schwitzer et al. 2013).  As a genus, the sportive lemurs are 
widely distributed, in discrete populations, in low and mid-
altitude evergreen and deciduous forests of Madagascar (And-
riaholinirina et al. 2006; Mittermeier et al. 2010; Mittermeier 
2013; Drösher and Kappeler 2014).  The diversity of the genus 
has only recently been fully appreciated (Schwitzer et al. 
2013).  Until the 1970s, all populations were included in two 
or one species.  Between 1977 and the 1990s seven species 

were recognised.  Groves (2005) recognised eight species.  
Recent genetic and cytogenetic studies have identified 26 spe-
cies, with more likely to be discovered (Schwitzer et al. 2013). 
The cryptic character of the now-recognized species, the long 
ignorance of their identity and the fact that many of them have 
only been characterised through genetic analyses mean that 
very few eco-ethological data can be specifically attributed to 
most of them.  Thus, by 2013, data on behaviour and ecology 
were only available for six of the 26 species (Schwitzer et al. 
2013).  The genus is very homogenous; species are morpho-
logically similar and are not sexually dimorphic.  The repro-
ductive cycle of individual species and the social behaviour of 
individuals are poorly known but some sportive lemurs at least 
show a seasonal reproductive cycle and individuals appear to 

* Previously published in J. Primatol. 2015, 4:2. http://dx.doi.org/10.4172/2167-6801.1000130.
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Incentives are temptations
… mainly in ‘human-relevant’ areas like biomedicine?

Surely not in basic biological research on non-domestic 
species?



Academic niche 
construction

a case example (1996-2020)



Science is like anything else

you can tell whether it is good or not
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Cancer risk across mammals

Orsolya Vincze1,2,3,4 ✉, Fernando Colchero5,6,7, Jean-Francois Lemaître8, Dalia A. Conde6,7,9, 
Samuel Pavard10, Margaux Bieuville10, Araxi O. Urrutia11,12, Beata Ujvari13, Amy M. Boddy14, 
Carlo C. Maley15, Frédéric Thomas1 & Mathieu Giraudeau1,2

Cancer is a ubiquitous disease of metazoans, predicted to disproportionately a!ect 
larger, long-lived organisms owing to their greater number of cell divisions, and thus 
increased probability of somatic mutations1,2. While elevated cancer risk with larger 
body size and/or longevity has been documented within species3–5, Peto’s paradox 
indicates the apparent lack of such an association among taxa6. Yet, unequivocal 
empirical evidence for Peto’s paradox is lacking, stemming from the di"culty of 
estimating cancer risk in non-model species. Here we build and analyse a database on 
cancer-related mortality using data on adult zoo mammals (110,148 individuals,  
191 species) and map age-controlled cancer mortality to the mammalian tree of life. 
We demonstrate the universality and high frequency of oncogenic phenomena in 
mammals and reveal substantial di!erences in cancer mortality across major 
mammalian orders. We show that the phylogenetic distribution of cancer mortality is 
associated with diet, with carnivorous mammals (especially mammal-consuming 
ones) facing the highest cancer-related mortality. Moreover, we provide unequivocal 
evidence for the body size and longevity components of Peto’s paradox by showing 
that cancer mortality risk is largely independent of both body mass and adult life 
expectancy across species. These results highlight the key role of life-history 
evolution in shaping cancer resistance and provide major advancements in the quest 
for natural anticancer defences.

Complex multicellular organisms are built of millions to quadrillions 
of cells, ultimately all being derived from a single cell, the zygote.  
During the course of the organisms’ lifetime and owing to various muta-
tional processes, cell lineages tend to accumulate mutations7,8. While 
the majority of mutations are harmless, some enable cells to escape 
cell cycle control, to grow and proliferate uncontrollably, resulting 
in cancer9,10. Cancer is a multistage process, where a set of mutations 
is required for both initiation and malignant progression. Given that 
every cell division carries a risk of generating mutations, organisms with 
large bodies (composed of more cells) and extended longevities (with a 
longer time to accumulate mutations) should be more likely to develop 
cancer1,6,11,12. Indeed, within humans3,11 and dogs4, larger individuals are 
more likely to develop cancer than smaller ones. Similarly, increasing 
age is one of the most potent carcinogenic factors in species in which 
cancer aetiology is well studied. Yet, while current evidence suggests 
that large body size and extended longevity result in increased cancer 
risk within species, this relationship may not hold across taxa13.

Limited data available so far indicate that vertebrates do not face 
clear size-dependent cancer risks despite their size and longevity 
varying by orders of magnitude. This poses a logical challenge, first 

formulated by Sir Richard Peto6,14. He noted that although mice have 
approximately 1,000 times fewer cells and >30 times shorter lifespans 
than humans, their risk of carcinogenesis is not markedly different 
(coined as Peto’s paradox)5. Peto’s paradox is an evolutionary conun-
drum that has puzzled the scientific community and has led to lively 
debate regarding the evolution of anticancer mechanisms. It is often 
postulated that natural selection on large size or extended longevity 
is inherently inseparable from the evolution of anticancer defences. 
Knowledge gained from investigating Peto’s paradox might thus largely 
contribute to our knowledge on natural anticancer mechanisms that 
could potentially be harnessed for medical use. Further, understand-
ing cross-species variation of cancer vulnerability is an important 
next step in animal health and welfare. While a few studies aimed to 
establish cross-species variation in cancer risk15,16, most estimates and 
analyses have considerable limitations. These include small cross- or 
within-species sample sizes1,6,17, lacking information on the age distri-
bution of cancer15–17, data heterogeneity (for example, biases due to 
domestication17 or combining data from multiple taxa17,18) or lack of 
control for phylogenetic relatedness among species17. Moreover, the 
effect of longevity was generally tested using the much-debated metric 
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increased probability of somatic mutations1,2. While elevated cancer risk with larger 
body size and/or longevity has been documented within species3–5, Peto’s paradox 
indicates the apparent lack of such an association among taxa6. Yet, unequivocal 
empirical evidence for Peto’s paradox is lacking, stemming from the di"culty of 
estimating cancer risk in non-model species. Here we build and analyse a database on 
cancer-related mortality using data on adult zoo mammals (110,148 individuals,  
191 species) and map age-controlled cancer mortality to the mammalian tree of life. 
We demonstrate the universality and high frequency of oncogenic phenomena in 
mammals and reveal substantial di!erences in cancer mortality across major 
mammalian orders. We show that the phylogenetic distribution of cancer mortality is 
associated with diet, with carnivorous mammals (especially mammal-consuming 
ones) facing the highest cancer-related mortality. Moreover, we provide unequivocal 
evidence for the body size and longevity components of Peto’s paradox by showing 
that cancer mortality risk is largely independent of both body mass and adult life 
expectancy across species. These results highlight the key role of life-history 
evolution in shaping cancer resistance and provide major advancements in the quest 
for natural anticancer defences.

Complex multicellular organisms are built of millions to quadrillions 
of cells, ultimately all being derived from a single cell, the zygote.  
During the course of the organisms’ lifetime and owing to various muta-
tional processes, cell lineages tend to accumulate mutations7,8. While 
the majority of mutations are harmless, some enable cells to escape 
cell cycle control, to grow and proliferate uncontrollably, resulting 
in cancer9,10. Cancer is a multistage process, where a set of mutations 
is required for both initiation and malignant progression. Given that 
every cell division carries a risk of generating mutations, organisms with 
large bodies (composed of more cells) and extended longevities (with a 
longer time to accumulate mutations) should be more likely to develop 
cancer1,6,11,12. Indeed, within humans3,11 and dogs4, larger individuals are 
more likely to develop cancer than smaller ones. Similarly, increasing 
age is one of the most potent carcinogenic factors in species in which 
cancer aetiology is well studied. Yet, while current evidence suggests 
that large body size and extended longevity result in increased cancer 
risk within species, this relationship may not hold across taxa13.

Limited data available so far indicate that vertebrates do not face 
clear size-dependent cancer risks despite their size and longevity 
varying by orders of magnitude. This poses a logical challenge, first 

formulated by Sir Richard Peto6,14. He noted that although mice have 
approximately 1,000 times fewer cells and >30 times shorter lifespans 
than humans, their risk of carcinogenesis is not markedly different 
(coined as Peto’s paradox)5. Peto’s paradox is an evolutionary conun-
drum that has puzzled the scientific community and has led to lively 
debate regarding the evolution of anticancer mechanisms. It is often 
postulated that natural selection on large size or extended longevity 
is inherently inseparable from the evolution of anticancer defences. 
Knowledge gained from investigating Peto’s paradox might thus largely 
contribute to our knowledge on natural anticancer mechanisms that 
could potentially be harnessed for medical use. Further, understand-
ing cross-species variation of cancer vulnerability is an important 
next step in animal health and welfare. While a few studies aimed to 
establish cross-species variation in cancer risk15,16, most estimates and 
analyses have considerable limitations. These include small cross- or 
within-species sample sizes1,6,17, lacking information on the age distri-
bution of cancer15–17, data heterogeneity (for example, biases due to 
domestication17 or combining data from multiple taxa17,18) or lack of 
control for phylogenetic relatedness among species17. Moreover, the 
effect of longevity was generally tested using the much-debated metric 
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The knowledge universe:
a story of constant expansion



The Illustrated Guide to the Ph.D., created by Matt Might 
(http://matt.might.net/articles/phd-school-in-pictures/; 2012)

The knowledge universe



Referencing
scientific texts are edifices built on 

previous science

and the link is made by the citation



Not everything needs a citation



… but many claims do need one !









How do you know what you read is true?
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Integrity
honouring those who had an idea first or 

whose data you use
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Integrity
an obsession with being first
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(Aus  d e m  Zoo log is che n  La b o ra to riu m  d e r Un ive rs it~ t Le ide n .) 

U B E R  D IE  O R IE N T IE R U N G  D E S  B IE N E N W O LF E S  
( P H ILAN T I- IU S  T R IAN G U LU M F ABR . ) .  
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Integrity
justifying your work



storytellers engineers
applied sciences

& preparing basic research
patents, solutions, products, 

procedures
medicine, pharmacists, 

engineers, architects, 
agriculturists, lawyers, 

conservationists

historians of all scales: history of 
mankind, all life, the universe
explainers of all scales:
function of atoms, concepts, 
organs, organisms, 
ecosystems, the universe

this is not a distinction between humanities/arts and natural sciences

Conceptualizing science: two types
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Integrity
a language of superlatives
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blatantly insulting the readerships’ 

intelligence
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Integrity
selling the evident as new insight
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Integrity
getting used to lying



Hypothesizing After Results are Known



Integrity
understanding your data and statistics



Significance is not 
automatically 

relevance.
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Wise words on literature use



‘publish and florish !’



Science is not about control.

Is is about cultivating a perpetual condition of wonder 
in the face of something that forever grows 
one step richer and subtler 
than our latest theory about it. 

It is about reverence, not mastery.
Richard Powers (1991) The gold bug variations. William Morrow & Co, New York


