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Scienza e Democrazia: 
libertà di ricerca, responsabilità e nuove sfide 



 

    When I speak of reason or rationalism, all I mean is the 

conviction that we can learn through criticism of our mistakes and 

errors, especially through criticism by others, and eventually also 

through self-criticism. A rationalist is simply someone for whom it is 

more important to learn than to be proved right. The genuine 

rationalist does not think that he or anyone else is in possession of 

the truth; nor does he think that mere criticism as such helps us 

achieve new ideas. But he does think that, in the sphere of ideas, 

only critical discussion can help us sort wheat from chaff. He 

is well aware that acceptance or rejection of an idea is never a 

purely rational matter; but he thinks that only critical discussion can 

give us the maturity to see an idea from more and more sides and 

to make a correct judgment of it. 

 

    Karl R. Popper, All Life is Problem Solving (1994) 

Science and democracy:  

handy analogy? 



1) Scientific results are not decided 

by majority or referendum  

 

- Cross-checking and peer-review 

 

- Experimental proofs 

 

- Past experience and reputation  

What science and democracy  

do not share 
 



Angus Reid Poll, 2010 



2) Scientific consensus has not 

the same weight as the opinion of 

single scientists 

  

- The state of the art as a constraint 

 

- Divisions between scientists must 

be supported by evidence and 

argued 

 

- Science is not a TV talk-show 

What science and democracy  

do not share 
 



3) Advanced science and 

technology (have been and) are 

possible in countries with 

oppressive regimes. 

  

- The worst expressions of 

totalitarianism have been in Europe 

and after the Scientific Revolution 

 

- More science and technology = 

more democracy? (ex. “science” on 

the web) 

What science and democracy  

do not share 
 



War time great scientists 

Wernher von Braun (1912-1977) 

Edward Teller (1908-2003) 

Fritz Haber (1868-1934) 

«During peace time a scientist 

belongs to the World, but during war 

time he belongs to his country». 



J.B.S. Haldane testing 

poison gas chambers… 

1925 

- Societal consequences? 

 

- Responsibility of the scientist?  

(molecular biology has become the most 

disputed research field by the public) 

 

- How to avoid potential misuses? THE 

OTHER SIDE OF THE PARALLEL… 



1) Self-correction through critical 

discussion 

 

2) Freedom of criticism (rational 

argumentation) 

 

3) The value of dissent (with the 

burden of proof) 

 

What science and democracy  

do share 
 



4) No absolute authorities 

 

5) Universal language 

 

6) Ethics of communication 

(transparency) 

 

(and) the Kantian Principle: science 

(as any creative human activity) is for 

people, and not people for science. 

What science and democracy  

do share 
 



Science and democracy:  

our debt to Henrietta 
 

Henrietta Lacks 

Death: October 4th, 1951  





The restitution of memory 

“It is a non-sense: if our mother’s 

cells have done so much for 

medicine, how comes that her 

family cannot pay the doctor’s 

visits?” (Deborah Lacks) 



Nature News:  

“Steinmetz’s team confirmed that HeLa cells contain one extra version of 

most chromosomes, with up to five copies of some. Many genes were 

duplicated even more extensively, with four, five or six copies sometimes 

present, instead of the usual two.  Furthermore, large segments of 

chromosome 11 and several other chromosomes were reshuffled like a 

deck of cards, drastically altering the arrangement of the genes”. 

 

Good models for human cell biology? Are they still “HeLa”? Are they 

really “immortal”? Who has the rights? Are they “natural”? 

Tissues banks, a “limbo situation”. 





National Institutes of Health, August 

2013, an unprecedented agreement: 

 

  

A) No economical compensations and it 

cannot constitute a precedent. 

 

B) Family agrees on publication but with 

privacy guaranteed. (but is it possible to 

keep genetic data secret in Internet era?) 

 

C) Two representatives of the family in 

Ethical Commitees. 
Francis Collins 

- A progressive agreement or the outcome of sense of guilt 

(and fear of precautionary suspencions of HeLa use)? 

 

- How to keep privacy and scientific transparency together? 

Two contradictory and equally worthy values. 



Scientific transparency  

or biosecurity? 
 

Knowledge is 

always better 

than ignorance. 



Herfst et al., Science, 22 June 2012 

 

Airborne Transmission of Influenza A/H5N1  

Virus Between Ferrets 

 

Highly pathogenic avian influenza A/H5N1 virus can  

cause morbidity and mortality in humans but thus  

far has not acquired the ability to be transmitted  

by aerosol or respiratory droplet (“airborne  

transmission”) between humans. To address the concern that the 

virus could acquire this ability under natural conditions, we genetically 

modified A/H5N1 virus by site-directed mutagenesis and 

subsequent serial passage in ferrets. The genetically modified 

A/H5N1 virus acquired mutations during passage in ferrets, ultimately 

becoming airborne transmissible in ferrets. None of the recipient 

ferrets died after airborne infection with the mutant A/H5N1 viruses. 

Four amino acid substitutions in the host receptor-binding protein 

hemagglutinin, and one in the polymerase complex protein basic 

polymerase 2, were consistently present in airborne-transmitted 

viruses. The transmissible viruses were sensitive to the antiviral drug 

oseltamivir and reacted well with antisera raised against H5 influenza 

vaccine strains. Thus, avian A/H5N1 influenza viruses can acquire 

the capacity for airborne transmission between mammals without 

recombination in an intermediate host and therefore constitute a 

risk for human pandemic influenza.  

Ron Fouchier 

(Erasmus Medical 

Center – Rotterdam) 



Russell et al., Science, 22 June 2012 

Report 

 

The Potential for Respiratory Droplet–Transmissible A/H5N1 Influenza Virus 

to Evolve in a Mammalian Host 

 

Avian A/H5N1 influenza viruses pose a pandemic threat. As few as five amino 

acid substitutions, or four with reassortment, might be sufficient for 

mammal-to-mammal transmission through respiratory droplets. From 

surveillance data, we found that two of these substitutions are common in 

A/H5N1 viruses, and thus, some viruses might require only three additional 

substitutions to become transmissible via respiratory droplets between mammals. 

We used a mathematical model of within-host virus evolution to study factors that 

could increase and decrease the probability of the remaining substitutions 

evolving after the virus has infected a mammalian host. These factors, combined 

with the presence of some of these substitutions in circulating strains, make a 

virus evolving in nature a potentially serious threat. These results highlight 

critical areas in which more data are needed for assessing, and potentially 

averting, this threat. 

 
DUAL-USE RESEARCH  

(future vaccines – potential bioweapons) 



A bioethical conundrum 
 

 

- How to keep biosecurity (warning about biological weapons) and 

scientific transparency (open access) together? 

 

- Academic freedom (in the International competition) or public 

regulations? 

 

- Moratorium? How to have them respected worldwide? 

 

- Prior-reviews? How to forecast future scientific results? 

(intended and unintended consequences) 

 

- External regulations (legislative measures to control or even ban 

dual use research) or internal awareness and enhanced sense of 

responsibility in the scientific community? 

 

 

Two contradictory and equally worthy values 



Three proposals: 

 

1) Advisory scientific committees about dual use research 

 

2) Statements of the scientific Institutions (for exclusively pacific 

aims) 

 

3) Total transparency of funding and open access to all research 

data.  



Are we in the same situation? 

NO:  

1) Current scientists 

actively started 

discussions on 

biosecurity;  

2) They had no intention 

to weaponize their 

research;  

3) They live in much more 

liberal and open 

countries.  

YES:  

1) Despite the potential for 

misuse of their work, 

they still published it 

(pressing to publish);  

 

2) They both originally 

sought to serve the 

public good. 



New challenges 
 

Emmanuelle Charpentier 

and Jennifer Doudna 



1 – SLIPPERY SLOPE: from disease-

curing applications towards uses with 

less compelling or even troubling 

implications.  

 

2 – RUNAWAY EVOLUTION: a 

technology with direct evolutionary 

effect (germline modifications). 

 

3 – RESPONSIBLE USE: the potential 

for unintended consequences of 

heritable germline modifications, 

because there are limits to our 

knowledge of human genetics, gene-

environment interactions, and the 

pathways of disease (off-target 

alterations + on-target events with 

unintended results) 



April 22, 2015 

«Chinese scientists genetically modify 

human embryos. 

Rumours of germline modification prove 

true — and look set to reignite an ethical 

debate”. 

 

Nature, David Cyranosky and Sara Reardon «Genome editing» in abnormal human 

embryos with CRISPR/cas9 method (Junjiu 

Huang, Sun Yat-sen University in 

Guangzhou; about beta-thalassaemia).  

a) IMMATURE TECHNIQUE: The researchers say that their results reveal 

serious obstacles to using the method in medical applications. A 

warning to any practitioner who thinks the technology is ready for 

testing to eradicate disease genes. 

 

b) OFF-TARGET MUTATIONS, in surprising number. 

 

c) READY-TO-USE: ubiquitous access and simplicity of the method; such 

experiments are now possible everywhere. 

Feb. 2016, Human Fertilisation Authority UK: permission for F. Crick Institute 

(Kathy Niakan) 





Craig Venter 





Science and 

democracy are 

imperfect, open, 

vulnerable. They both 

are counter-intuitive 

human achievements.  

 

 

Then they need 

continuous vigilance 

(early education; 

communication; public 

sharing).  

What science and democracy  

definitely share 
 



Counter-intuitive rules and 

concepts are particularly at risk 

in countries with weak public 

scientific culture and low 

awareness about the social role 

of science, like Italy.  

What science and democracy  

definitely share 
 



 

    True ignorance is not the absence of knowledge, 

but the refusal to acquire it. The history of science, like 

the history of all human ideas, is a history of irresponsible 

dreams, of obstinacy, and of error. But science is one of the very 

few human activities — perhaps the only one — in which errors 

are systematically criticized and fairly often, in time, corrected. 

This is why we can say that, in science, we often learn from our 

mistakes, and why we can speak clearly and sensibly about 

making progress there. 

 

    Karl R. Popper, Conjectures and Refutations (1963) 



From Junk DNA to Jungle DNA 

«Quello a cui somiglia il genoma è un’autentica giungla, una 

foresta fitta, una muraglia di elementi attraverso la quale 

bisogna aprirsi il passaggio. Cerchi di squarciare la via per 

raggiungere una certa posizione e non sei veramente sicuro 

di dove sei. Ho reso l’idea? E’ abbastanza facile sentirsi 

perduti lì dentro»  

(Ewan Birney, 2012)  



Fossils do not speak 

for themselves 

(they need 

interpretation, and 

interpretations are 

made of theories, 

frames, expectations, 

story-telling, etc.)  

Missing links? Ancestors? 



Science is not about truth, but 

doubt, not about knowledge but 

ignorance, not certainty but 

uncertainty.   

 

 

We know that there are things we 

do not know. But there are also 

things that we do not know we do 

not know. 

 

 

And this is the only way we have 

to fight against any kind of 

fundamentalism. 



Having your work 

much to do with 

democracy and public 

debates… you have a 

social responsibility: 

 

Good luck! 


