


 Flusso informazionale 

Il POTENZIALE QUANTICO (D. 
Bohm) è un NUOVO TIPO DI 
CAMPO CHE PERVADE LO 
SPAZIO-TEMPO
INFLUENZANDO, COME 
SUBSTRATO PURAMENTE 
INFORMAZIONALE E NON 
ENERGETICO (!), TUTTI GLI 
OGGETTI DEL MONDO 
(QUANTISTICO)
IN MODO INDIPENDENTE 
DALLA DISTANZA 
E DALL’INTENSITÀ 
DEL CAMPO STESSO
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…il termine informazione e molti altri 
strettamente connessi (si pensi a codice, 

programma, messaggio, sequenza, 

trascrizione, traduzione, edizione/editing..) 
sono stati acquisiti in ambito biologico e 
rivestono ormai un ruolo-chiave, soprattutto 
nell’ambito della biologia molecolare..
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TIMELINE OF THE HUMAN GENOME PROJECT
Human Genome Project - DAVID STREAMS

1865 1900 1905 1913

1913 THE FIRST LINEAR 
MAP OF GENES

1944
1953

1966
1972

1977

1977 Sanger DNA 
sequencing

First disease-gene mapped
HUNTINGTON DISEASE

1983
1985

1985 Mullis PCR 

1988

1990 HGP launched in the US

1994 First HGP mapping goal (LINKAGE MAP) is met.

1995 First bacterial genome
1999 Complete sequence of human chromosome 22

2000 Draft version of human genome sequence released

2003 Human genome sequence completed

1966 Nirenberg
Genetic Code

1972 Cohen - Boyer DNA 
Recombinant technology
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Natural Genetic Engineering

 Flusso informazionale 



INVERTIRE IL FLUSSO DELLE INFORMAZIONI - anche in 
ambito evoluzionistico – permette di  considerare 
ORGANISMI (E GENOMI) prodotti di INGEGNERIA 
(EPI)GENOMICA e COSTRUTTIVA (!)

CANCER - SMT
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INVERTIRE IL FLUSSO DELLE INFORMAZIONI - anche in ambito 
evoluzionistico – permette di  considerare ORGANISMI (E GENOMI)
prodotti di INGEGNERIA (EPI)GENOMICA e COSTRUTTIVA (!) Verso un MODELLO EVOLUZIONISTICO 

ISTRUTTIVO E COSTRUTTIVO piuttosto che 

(solo) SELETTIVO

INFORMATION

Dawkins R, et al. Genomics of the major histocompatibility complex: haplotypes, 

duplication, retroviruses and disease Immunol Rev. (1999);167:275-304

È anche ragionevole presumere che 
le 250 megabasi più polimorfiche 
e ricche di sequenze codificanti 
funzionalmente interconnesse tra loro  
di tutto il genoma umano, siano il 
prodotto di milioni di anni di 
ingegneria genetica naturale 
(evidenziata anche da una forte 
presenza di sequenze mobili)
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This is a graph taken from a famous article published 10 years ago on NEJM, 

showing the rapid decrease of the infectious/acute diseases and the 

simultaneous increase of the chronic/inflammatory diseases in the North of the World

The XXI Century’s Epidemiological Transition

OBESITY &….. DIABETES 2.. 

CHILDREN/JUVENILE CANCER

NEURODEVELOPMENTAL DISORDERS

NEURODEGENERATIVE

DISEASES

Low grade, persistent, 

systemic inflammation…
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The chimpanzee DNA is for 98.77% identical to the human . 
On average, a gene encoding a protein in a man differs from its 

chimpanzee ortholog by only two aa substitutions

.. almost one third of 

human genes

has exactly the same 

protein translation as their 

orthologs

in chimpanzee

Species phylogeny

Orangutan Gorilla Chimpanzee Human

From the Tree of the Life Website,

University of Arizona

Sanger Institute

We are quite stable (for 

millions of years) both 

genetically and 

phenotypically

Evo

FOREWORD 3

EPIGENETICS > GENETICS
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E = Mc2 = I

ATP - Adenosina trifosfato

AMP - Adenosin monofosfato

L'adenosina è un nucleoside che ha un ruolo  fondamentale 
- sia nel trasferimento di Energia (ATP --> ADP), 
- sia nella costituzione degli acidi nucleici (Informazione), 
- sia nella trasduzione del segnale (cAMP = secondo 
messaggero)



And of 9 months of an  

individual development

of 4 billion years of molecular 

coevolution * (in particular, our DNA is the 

product of this long journey) ..

Phylogeny

We should never 

forget that we are 

at the same time 

the product

Ontogeny

recapitulates

(anticipates) 

Phylogeny

Devo-Evo

our epigenome being the product of nine 

months of cellular and tissue 

programming (adaptive to an 

environment that is rapidly changing)..

A major risk: the EDCs and other xenobiotics (not being the product of 

molecular coevolution) can interfere at this level, acting as pseudo-morphogens

Ontogeny

Mismatch
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Transposable elements can be seen as a natural genetic engineering system capable of acting not just on one location at a time 
but on the genome as a whole ..This dynamic view of the genome has been illustrated most impressively by Shapiro who stated 
that the genome is composed of modular units arranged  in a “Lego-like” manner that can be altered under circumstances
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.. unlike your genome, which is fixed from the moment of conception (…)
your connectome* changes throughout your life. 

Neurons adjust…their connections (to one another) by strengthening or weakening them.

Neurons reconnect by creating and eliminating synapses, and they rewire by growing and retracting branches.  
You are more than your genes. You are your connectom (Sebastian Seung, MIT).

Seung S. Connectome: How the brain’s 

wiring makes us who we are (2012)
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DIMORFISMO SESSUALE
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X
Y

And yet this is not new!
Genetics : XY vs. XX

And yet this is not new!
Genetics : XY vs. XX

12/11/2021

1921-2014

1861-1912

1961

1905



Una visione simbiotica della vita: non siamo mai stati «in-dividui»
La nozione di "individuo biologico" è cruciale per gli studi di 
genetica, immunologia, evoluzione, sviluppo, anatomia e 
fisiologia... Durante l'ultimo decennio, il sequenziamento 
genomico ha sfidato le varie definizioni trovando interazioni 
significative in animali e piante con i microrganismi simbiotici che 
rompono i confini che prima avevano caratterizzato l'individuo 
biologico.. lo sviluppo animale è incompleto senza simbionti… 
I simbionti costituiscono una seconda modalità di ereditarietà 
genetica.. il sistema immunitario si sviluppa nel dialogo con i 
simbionti. Riconoscere l’olobionte - l'eucariota multicellulare più 
le sue colonie di simbionti persistenti - come unità di anatomia, 
sviluppo, fisiologia, immunologia ed evoluzione criticamente 
importanti concettualmente sfida i modi in cui le varie discipline 
biologiche hanno fino ad ora caratterizzato le entità viventi.
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• G. Fanconi “ Non vi sono malattie 

nuove.. nuovo è il modo di 

interpretarle”
(Burgio-Notarangelo

Malattie Maestre, 2002
pag. 170)

• M. Grmek: da Vesalio e Sydenham  malattia 

come quadro sintomatologico ben definito = 

nuova ontologia



PATHOCENOSIS (cfr. biocenosis)

“changing

environment”

Biosphere

Coeliac Disease

Kawasaki Disease
(systemic endothelitis)

Immuno-systems

Hypersensitivity

tolerance

Systemic (micro)vascular 

phlogosis

“Neurodegenerative” diseases

Fluid
Genosphere

Autism (?)

Atherosclerosis type I
type II

type III
type IVtype 0Genetic

background

(systemic endothelitis)

Natural  Immunity 
TLRs

Adaptive Immunity 

Microbes

Viruses

Gut Ecosystem

Cosa è la “MALATTIA” ?

Microbioma.. Epigenetics

EPIGENETICS > GENETICS
FOREWORD 10



This is a graph taken from a famous article published 10 years ago on NEJM, 

showing the rapid decrease of the infectious/acute diseases and the 

simultaneous increase of the chronic/inflammatory diseases in the North of the World

The XXI Century’s Epidemiological Transition

OBESITY &….. DIABETES 2.. 

CHILDREN/JUVENILE CANCER

NEURODEVELOPMENTAL DISORDERS

NEURODEGENERATIVE

DISEASES

Low grade, persistent, 

systemic inflammation…



Obesity Trends* Among U.S. Adults 1985

Source: Mokdad A H, et al. J Am Med Assoc 1999;282:16, 2001;286:10.  

In the next 6 slides (taken from JAMA) 

we’ll follow, in quick succession, the 

dramatic, TRULY EPIDEMIC SPREAD



Obesity Trends* Among U.S. Adults  2001

Source: Mokdad A H, et al. J Am Med Assoc 1999;282:16, 2001;286:10.  



The Childhood Obesity Epidemic

US DHHS, 2001; Hedley et al., 2004; Ogden et al., 2006, 2008

Matthew W. Gillman, MD, SM

in the 70s

childhood 

obesity 

virtually did 

not exist

(it was 

associated 

with rare 

genetic 

syndromes):

since then 

the increase 

has been 

rapid and 

relentless

Yet the most dramatic increase 

concerns children and adolescents

Prader Willi syndrome



… with a constant anticipation of the age of onset …

The most serious consequence of the epidemic of obesity is the association with many 

chronic diseases: first of all with diabetes 2 ( today affecting 180 million people)



Recent researches point out
the continuous increase of 
‘‘obesogens’’, in the environment 
and food chains, above all 
endocrine disruptors, that may 
have an important role in the 
obesity and diabesity pandemics.



Hypothalamus
Neuroendocrine system
Adipocites
Gametes
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Genetic makeup
(mother and fetus)

Birth Youth Adulthood

Life course

Periods of major epigenetic plasticity

Prenatal environment / Early life environment

• Nutrient deficiencies/excesses 
• Obesogens
• Oxidative stress 

Effects across multiple
generations (obesity, T2D)

Environmentally driven epigenetic effects

Fetal plasticity 

and programming

Gametes

OBESITY AND DIABETES: FROM GENETICS TO EPIGENETICS (Mol Rep 2015)
Ernesto Burgio1,2, Angela Lopomo3,4 and Lucia Migliore3



Trends in prevalence of asthma and 

allergy  in Finnish young men
http://www.bmj.com/content/330/7501/1186

The prevalence of asthma increased 12-fold between 1966 (0.29%) and 2003 (3.45%), showing a 
continuous rising trend ... The average annual increment in prevalence during this period was 
0.1%. By contrast, the trends for indicators of disabling asthma turned downwards in 1989



Hypersensitivity begins in the womb

In a study examining umbilical cord blood, it was shown that babies born 
to allergic mothers had a reduced number of Tregs…and were at high risk 
to develop sensitivity to food allergens and atopic dermatitis (the start of 
atopic march) during the first year of life

Hinz D, (2012). Cord blood tregs with stable foxp3 expression are influenced by prenatal 

environment and associated with atopic dermatitis at the age of one year. Allergy. 67:380-389

Parental atopy history, particularly 

maternal hay fever and paternal 

asthma were related to lower Treg 

numbers in cord blood

Maternal cytokines (IL-13, IL-17E and IFN-γ) 

and maternal smoking/exposure to tobacco 

smoke during pregnancy were also associated 

with decreased cord blood Treg numbers

Children with lower Treg numbers at birth had a 

higher risk to develop atopic dermatitis 

(adj. OR = 1.55, 95% CI = 1.00–2.41) and 

sensitization to food allergens (adj. OR = 1.55, 

95% CI = 1.06–2.25) during the first year of life.



Persistent cough: major causes

Asthma

Postnasal drip

Gastroesophageal

reflux disease Chronic bronchitis

Bronchiectasis Treatment with ACE inhibitors

Chronic obstructive pulmonary disease (COPD)

COPD is a major cause of morbidity and mortality worldwide and a significant 

challenge for adult physicians. However, there is a misconception that COPD is a 

disease of only adult smokers. There is a growing body of evidence that chronic 

respiratory diseases such as COPD and ASTHMA have their origins in early life.

Airborne environmental irritants

Heart failure

Lung infections

Pertussis

Lung cancer

Tobacco smoke itself

Seminars in Fetal & Neonatal Medicine 17 (2012) 112e118

Psychological

disorders

Cystic fibrosis

Psychogenic cough

Neurogenic cough



1 GLIADIN 2 DQ2 – DQ8

4 GUT PERMEABILITY

3 GUT ECOSYSTEM



CA incidence in childhood and adolescence IN EUROPE ( 1970-1999)

mother

latency

A first draft of the report, published on the Lancet in 2004, demonstrated an annual increase of 1-1,5% for 
all cancers (with more marked increases in lymphomas, soft tissue sarcomas, tumours  of the nervous 
system…) . But the most troubling was the increase - almost  the  double - for all cancers in the very first 
year of life (apparently due to transplacental or even trans-generational exposure)

Steliarova-Foucher E, Stiller C, Kaatsch P, Berrino F, Coebergh 
JW, Lacour B, Parkin M. Geographical patterns and time trends 

of cancer incidence and survival among children and 

adolescents in Europe since the 1970s (the ACCISproject): an 

epidemiological study. Lancet. 2004 Dec 11-17;364(9451):2097-
105

http://www-dep.iarc.fr/accis.htm



.. incidence of leukaemia based on 48 458 cases in children was 
46·9 (46·5–47·3) per million person-years and increased 
significantly by 0·66% (0·48–0·84) per year. The average overall 
incidence of leukaemia in adolescents was 23·6 (22·9–24·3) per 
million person-years, based on 4702 cases, and the average 
annual change was 0·93% (0·49–1·37)… We also observed 
increasing incidence of lymphoma in adolescents (average annual 
change 1·04% [0·65–1·44], malignant CNS tumours in children 
(average annual change 0·49% [0·20–0·77]), and other tumours in 
both children (average annual change 0·56 [0·40–0·72]) and 
adolescents (average annual change 1·17 [0·82–1·53]).



http://arstechnica.com/science/2012/04/new-autism-studies-find-new-mutations-many-genes-behind-the-disorder/

2014 1 : 68

2014 1 : 68

2008 1 : 88

2006 1 : 110

2002  1 : 150

1980  1 : 1500



AUTISM 
(ASD :Autism Spectrum Disorders)

ASD is  the fastest-growing developmental disorder in the world, the prevalence 

of diagnosis having increased by 600% over the last 20 years. New diagnosed 

cases (incidence) in US increased from 15,580 in 1992 to 163.773 in 2003

The estimated prevalence was of

8-12 cases/1000 children in 2012..

Chart showing the increase in autism 

diagnosis (A) versus all disabilities (B) 

(statistics based on data from the 

National Center for Health Statistics)





Adolescence is a time of increasing vulnerability for severe 
mental health disorders such as depression. 
Epidemiological studies show that the incidence of new 
cases of depression drastically increases with puberty.. 
Importantly, there is growing evidence that sleep 
disturbance in adolescence may predict the development of 
depression.. In addition to the increase in the prevalence of 
depression with the transition from childhood to 
adolescence, there is also a secular trend of an increasing 
incidence of depression during adolescence since the 1960s



http://psychcentral.com/blog/archives/2009/10/05/prevalence-of-common-mental-disorders/

http://www.slideshare.net/CMoondog/depression-powerpoint-13945746










































































































































































