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Corollary 1: The smaller the studies 
conducted in a scientific field, the less 

likely the research findings are to be true.
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Corollary 2: The smaller the effect 
sizes in a scientific field, the less likely 

the research findings are to be true.
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Corollary 3: The greater the number 
and the lesser the selection of tested 

relationships in a scientific field,
the less likely the research findings 

are to be true.
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Corollary 4: The greater the 
flexibility in designs, definitions, 

outcomes, and analytical modes in 
a scientific field, the less likely the 
research findings are to be true.
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Corollary 5: The greater the financial 
and other interests and prejudices 
in a scientific field, the less likely 

the research findings are to be true.
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Corollary 6: The hotter a scientific field 
(with more scientific teams involved), 
the less likely the research findings 

are to be true.
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Most Research Findings Are False 
for Most Research Designs

and for Most Fields

Claimed Research Findings 
May Often Be Simply Accurate 
Measures of the Prevailing Bias
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How Can We Improve the Situation?



Cargo Cult Science
by RICHARD P. FEYNMAN

https://calteches.library.caltech.edu/51/2/CargoCult.htm

In the South Seas there is a Cargo Cult of people. During the war they saw 
airplanes land with lots of good materials, and they want the same thing to 
happen now. So they’ve arranged to make things like runways, to put fires 

along the sides of the runways, to make a wooden hut for a man to sit in, with 
two wooden pieces on his head like headphones and bars of bamboo sticking 
out like antennas—he’s the controller—and they wait for the airplanes to land.

They’re doing everything right. The form is perfect. It looks exactly 
the way it looked before. But it doesn’t work. No airplanes land.

So I call these things Cargo Cult Science, because they follow all the apparent
precepts and forms of scientific investigation, but they’re missing something 

essential, because the planes don’t land.







A SARS-like cluster of circulating bat coronaviruses 
shows potential for human emergence

Menachery VD, Yount BL Jr, Debbink K, Agnihothram S, Gralinski LE, Plante JA, Graham RL, Scobey T, Ge XY, Donaldson EF, Randell SH, Lanzavecchia A, Marasco 
WA, Shi ZL, Baric RS. A SARS-like cluster of circulating bat coronaviruses shows potential for human emergence. Nat Med. 2015 Dec;21(12):1508-13.
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A SARS-like cluster of circulating bat coronaviruses 
shows potential for human emergence

Zhengli Shi,
The Wuhan “Bat Woman”

Menachery VD, Yount BL Jr, Debbink K, Agnihothram S, Gralinski LE, Plante JA, Graham RL, Scobey T, Ge XY, Donaldson EF, Randell SH, Lanzavecchia A, Marasco 
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COVID VACCINES

Experimental injections that force 
prolonged transgenic expression

of a newly engineered cytotoxic protein



A layperson encounter, on the “modified” RNA world

Pederson T. A layperson encounter, on the "modified" RNA world. Proc Natl Acad Sci U S A. 2021 Nov 16;118(46)
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“This struck me as a perfect storm of an educated, reasonably informed 
nonscientist being led astray by how the media often doesn’t get it quite right, 

though we all recognize that too much detail can be narcoleptic.”



A layperson encounter, on the “modified” RNA world

Pederson T. A layperson encounter, on the "modified" RNA world. Proc Natl Acad Sci U S A. 2021 Nov 16;118(46)

“I told my friend what the doping was, using lay terms. He listened 
thoughtfully and then I came in with my final shot: nature is full of RNA that is 
“doped,” and even DNA is as well. These chemical modifications are not done 

by mad scientists but by the very biological systems in which these RNAs 
and DNAs reside, using their own enzymes.”



A layperson encounter, on the “modified” RNA world

Pederson T. A layperson encounter, on the "modified" RNA world. Proc Natl Acad Sci U S A. 2021 Nov 16;118(46)

“He left somewhat convinced and hopefully is now vaccinated.”



A layperson encounter, on the “modified” RNA world

Pederson T. A layperson encounter, on the "modified" RNA world. Proc Natl Acad Sci U S A. 2021 Nov 16;118(46)



Modifications in an Emergency: The Role of N1- 
Methylpseudouridine in COVID-19 Vaccines

Nance KD, Meier JL. Modifications in an Emergency: The Role of N1-Methylpseudouridine in COVID-19 Vaccines. ACS Cent Sci. 2021 May 26;7(5):748-756.

“The chemical components of mRNA vaccines are pleasantly unremarkable”
...

“the non-natural RNA nucleobase N1-methylpseudouridine”

“it is important to gently push back on the narrative that this process was hurried, 
which may invite skepticism.”



The Critical Contribution of Pseudouridine 
to mRNA COVID-19 Vaccines

Morais P, Adachi H, Yu YT. The Critical Contribution of Pseudouridine to mRNA COVID-19 Vaccines. Front Cell Dev Biol. 2021 Nov 4;9:789427.



N1-methylpseudouridine

N1-methyl-Ψ-mRNA

M1ΨmRNA:LNP experimental injections







Linkage between endosomal escape of LNP-mRNA 
and loading into EVs for transport to other cells

A hypothetical mechanism explaining the fate of LNP endosomes
Maugeri M, Nawaz M, Papadimitriou A, Angerfors A, Camponeschi A, Na M, Hölttä M, Skantze P, Johansson S, Sundqvist M, Lindquist J, Kjellman 
T, Mårtensson IL, Jin T, Sunnerhagen P, Östman S, Lindfors L, Valadi H. Linkage between endosomal escape of LNP-mRNA and loading into EVs 
for transport to other cells. Nat Commun. 2019 Sep 24;10(1):4333.
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