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Baja la ‘contaminacion interior’

Por primera vez disminuyen los niveles en sangre de los compuestos toxicos
persistentes @ Aun asi solo el 4% de la poblacion tiene cantidades reducidas

Las razones de la disminu-
cién no estan claras. Lo mas ve-
rosimil es que se deba primor-
dialmente a las politicas de con-
trol de los CTP en alimentos de-
sarrolladas durante décadas por
las autoridades y empresas que
operan en la ciudad.

Baja la ‘contaminacion interior’

Solo al medirlos
todos juntos

se obtiene una idea
real de su extension

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

INHERITANCE, CULTURAL
DISEASES OF COMPLEX ETIOLOGY |-
DETERMINISM, GENETIC = ARFRILAID
GENETIZATION
GENE EXPRESSION
INTEGRATIVE RESEARCH
PLASTICITY

Fifth Edition

EPIGENOME SIDICTONARY,
EPIGENETIC INHERITANCE =
INHERITANCE [l Epidemiology

BIRTH COHORT

EMBODIMENT

Oxford University Press, 2008,

DEVELOPMENTAL ORIGINS HYPOTHESIS
DEVELOPMENTAL AND LIFE COURSE EPIDEMIOLOGY
GENETIC, CLINICAL, MOLECULAR EPIDEMIOLOGY
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Environment International 44 (2012)

LEAD TIME

SCREENING Number of persistent organic pollutants detected at high concentrations
GENETIC SCREENING . of in a general population [ T—
PRIMARY PREVENTION EpldemIOIOgy Miquel Porta *™*, José Pumarega *, Magda Gasull *

SECONDARY PREVENTION Pt Edion

TERTIARY PREVENTION Miquel Porta

QUATERNARY PREVENTION
ZERO-TIME SHIFT

LENGTH BIAS . o

CASE FINDING — International Journal of Epidemiology 2012;1-3
NUMBER NEEDED TO SCREEN (NNS) Oxford University Press, 2008 Advance Access published March 15, 2012 doi:10.1093/ije/dys014
NUMBER NEEDED TO TREAT (NNT) Commentary: A Step towards more

EARLY DETECTION OF DISEASE comprehensive analyses of life course effects

DETECTABLE PRECLINICAL PERIOD (SOJOURN TIME) of mixtures of environmental factors

Miquel Porta,'*** Magda Gasull'*? and José Pumarega'?*?

Miquel Porta (IMIM Hospital del Mar PRBB UAB) Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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Science of the Total Environment 423 (201 2) 3 types of reasons / 3 suggestions for you to thin k about (if you wish):

Distribution of blood concentrations of persistent organic pollutants in a There are 3 strong scientific reasons to  integrate biomarkers of internal dose of

represgntative sample of the population of Barcelona in 2006, and comparison with environmental factors in basic, clinical and epidemiological research on the
levels in 2002 etiopathogenesis of human diseases of complex etiology;
Miquel Porta **<*, Tomas L6pez ™, Magda Gasull *, Maica Rodriguez-Sanz ¢, Mercé Gari !,

i. Most individuals accumulate complex mixtures of persistent toxic substances

0sé Pumarega *<, Carme Borrell “*¢, Joan 0. Grimalt ' . : :
J & J ! throughout the life course , both at high and low concentrations;

Integrating biomarkers of internal dose
of environmental chemical pollutants

International Journal of Epidemiology 2012;1-3

) ) in basic and clinical research
Advance Access published March 15, 2012 doi:10.1093/ije/dys014

on the etiopathogenesis of human diseases
Commentary: A step towards more

comprehensive analyses of life course effects

of mixtures of environmental factors
Miquel Porta,'*?** Magda Gasull'*? and José Pumarega'?*?
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3 types of reasons / 3 suggestions for you to thin k about (if you wish):

There are 3 strong scientific reasons to  integrate biomarkers of internal dose of
environmental factors in basic, clinical and epidemiological research on the
etiopathogenesis of human diseases of complex etiology;

i. Most individuals accumulate complex mixtures of persistent toxic substances
throughout the life course , both at high and low concentrations;

ii. Knowledge on the joint effects of such ‘cocktails’  (including alterations of
metabolic functions and gene expression) ought to be assessed more often when
building causal scenarios that aim at being relevan  t for human health ; and

iii. It may be scientifically unfounded to study mechanisms of diseases of complex
etiology without considering environmental mixtures and the hypothesis that

key causal processes involve contamination by toxic pollutants

and the ensuing accumulation of genetic and epigene tic alterations.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

We know quite a lot about
- generalized human contamination
- toxic effects of environmental pollutants

i. Most individuals accumulate complex mixtures of persistent toxic substances
throughout the life course , both at high and low concentrations;

ii. Knowledge on the joint effects of such ‘cocktails’  (including alterations of
metabolic functions and gene expression) ought to be assessed more often when
building causal scenarios that aim at being relevan  t for human health ; and

iii. It may be scientifically unfounded to study mechanisms of diseases of complex
etiology without considering environmental mixtures and the hypothesis that

key causal processes involve contamination by toxic pollutants

and the ensuing accumulation of genetic and epigene tic alterations.

We know too little about
- the etiopathogenesis of the most prevalent diseases

mporta@imim.es
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OR let’s put it this way:

when you do not integrate biomarkers of internal dose of environmental factors in
your research on the etiopathogenesis of human diseases of complex etiology,

— you are studying ‘something’ that hardly exists (uncontaminated human beings);

— your causal inferences are less likely to be relevant for human health; and

— you miss causes and mechanisms of the processes that interest you

(e.g., causes of changes in gene expression, of accumulation of genetic defects).

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

i. Most individuals accumulate complex mixtures of persistent toxic substances
throughout the life course , both at high and low concentrations;
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Catalonia, 2002. % Detection & Quantification of 19 POPs (N = 919)
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Porta et al. Environment International 2010
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Frequency

Catalonia, 2002. Number of POPs detected per person (N = 919)

140

19 POPs analysed, 19 POPs found.
1 | Mean POPs per person: 11,3.
100 | | % of population 2 10 POPs: 73%

% of population = 3 POPs: 100%

4 s 6 7 8 9 10 11 12 13 14 15 16 17\ 18 19
Number of POPs detected

Porta et al. Environment International 2010
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Concentrations of the 8 POPs detected in ~ 285% of individuals

1000— .
Interquartile range: 25%-75%

(50% of values)

(— and Median

800—

600—

ng/g

400

L _=m==T

T T T T T T T T
p.p'-DDT p,p-DDE PCB 118 PCB 138 PCB 153 PCB 180 HCB b-HC H

Porta et al. Environment International 2010

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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Concentrations of p,p’-DDT, p,p’-DDE, HCB and  B-HCH
in a representative sample of the general populatio  n of Catalonia
(N =919)

(ng/g) (ng/g)
p,p’-DDT  mean 46.59 HCB mean 270.79
median 29.33 median 159.43
min. 0.83 min. ‘ 0.79
max. 1252.61 max. |4798.57
p.p’-DDE  mean 705.96 B-HCH mean 158.24
median 399.33 median 91.93
min. 117 min. 1.35
max. 9036.01 max. 2716.16
7,723 times higher /

6,074 times higher

Porta et al. Environment International 2010
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Population distribution of p,p’-DDT

0.016
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0.008 -
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0.004 -
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Detected in 88.2% of the population
Median: 29.33 ng/g

Minimum value: 0.83 ng/g
Maximum: 1252.61 ng/g

90th. percentile: 94.19 ng/g
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Porta et al. Environment International 2010
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Population distribution of p,p’-DDE in 100% of the

population

0.0015

0.0012

0.0009

0.0006 -

Probability density

0.0003

0.0000

Detected in all 919 individuals
Median: 399.33 ng/g

Minimum: 1.17 ng/g
Maximum: 9036.01 ng/g

90th. percentile: 1558.92 ng

N~ |

2000 4000 6000 8000
p,p'-DDE (ng/g)
Porta et al. Environment International 2010

mporta@imim.es

13/06/2012

i. Most individuals accumulate complex mixtures of
throughout the life course , both at high and low concentrations;

persistent toxic substances

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

The number of compounds detected per person may be misleading:
it does not account for the corresponding concentrations.

Analysis of the concentration of each individual chemical
does not address adequately

the accumulation of / the contamination by

multiple chemicals.

- Number of compounds detected at high concentrations

as simple as that?

Combination effects may result from pollutants each of which produces small
effects, if they are present in sufficiently large numbers. The existence of
mixture effects (e.g., additive, synergistic, antagonistic) depends on the
number of contaminants in the mixture, their respective concentrations, and the
concentration-response curves. Two crucial factors for combination effects to
occur are the number of chemicals and their concentrations

Porta M et al. Environment International 2012
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The number of compounds detected per person may be misleading:
it does not account for the corresponding concentrations.

Analysis of the concentration of each individual chemical
does not address adequately

the accumulation of / the contamination by

multiple chemicals.

- Number of compounds detected at high concentrations

Other factors:

u Number of compounds analysed (...19 ...100 ...>200 ...).

= Limits of detection, quantification, lab procedures.

m Percentage of detection of each compound.

m Number of compounds detected / person (distribution of).

u Definitions of exposure categories (P75, P90...).

m Lipid-corrected (e.g., ng/g of lipid) vs. crude (e.g., ng/mL) concentrations.

m Population distribution of the concentrations of each POP (density plots, ‘G Rose curves’).
n Definitions of ‘high concentrations’.

Porta M et al. Environment International 2012

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

The number of compounds detected per person may be misleading:
it does not account for the corresponding concentrations.

Analysis of the concentration of each individual chemical
does not address adequately

the accumulation of / the contamination by

multiple chemicals.

- Number of compounds detected at high concentrations

Other factors:

m Definitions of ‘high concentrations’:

—Different cutoff point for each compound (‘internal’ or population-specific cutoff points);
e.g., P90 of each compound, different in each population.

—Same cutoff point for all compounds ~ (‘external’ or ‘universal’ cutoff points);
e.g., 500 ng/g for each and all compounds.

— Different cutoff point for each compound (‘internal’ or ‘external’);
e.g., 500 ng/g for DDE, 100 ng/g for PCB 153, 50 ng/g for B-HCH.

Porta M et al. Environment International 2012
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= Men
18-29 years old (N=175)

p=0.222

Percentage of subjects

Number of POPs in the upper quartile

45-59 years old (N=288)

Percentage of subjects

20 21 2 23 2 2 26 2 8
Number of POPs in the upper quartile

p values derived from the Pearson Chi-Square test (two-tail)

Women
30-44 years old (N=272)
100

p=0025

Percentage of subjects

Number of POPS in the upper quartile

60-74 years old (N=184)

80

Percentage of subjects

20 21 2 23 2 2 2% 2 8
Number of POPs in the upper quartile

Porta M et al. Environment International 2012
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i. Most individuals accumulate complex mixtures of persistent toxic substances
throughout the life course , both at high and low concentrations;
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Table 2 Frequency of subjects with high concentrations of the eight most frequently detected POPs according to different definitions
of *high concentration’.

Cutoff point of *high concentration’

Number of them  ost prevalent POPs at *high concentrations’

[ 21 22 105 6108
N (%) N (%) N (%) N (%) N (%) GM_(95% CI)*
Different cutoff point for each compound
2Percentile 75 (top quartile) 381 (415) 538 (585) 402 (437) 433 (47.1) 105 (11.4) 27 (26-29)
2Percentile 80 (top quintile) 439 (47.8) 480 (522) 327 (356) 404 (44.0) 76 (83) 24 (23-26)
=Percentile 90 (top decile) 622 (67.7) 297 (323) 179 (195) 281 (30.6) 16 (17) 20 (19-22)
Same cutoff point for all compounds
250 ngg of lipid* 3(03) 916 (99.7) 875 (952) 335 (365) 581 (63.2) 49 (48-51)
2100 ngg of lipid? 32(35) 887 (965) 739 (80.4) 655 (713) 232 (25.2) 31 (30-33)
2250 ngg of lipid® 231 (251) 688 (749) 399 (43.4) 669 (72.8) 19 (21) 18 (L8 -19)
2500 ngg of lipid 463 (50.4) 456 (49.6) 181 (19.7) 455 (49.5) 101 14 (L4-15)
750 nglg of lipid 608 (66.2) 311 (338) 92 (10.0) 311 (338) 0 (0.0) 13 (1.2-13)
* GM: Geometric Mean; calculated for subjects with 21 of the eight OPs at' cutoft point for ‘high

concentration’

+ Percentile 95 of the BHCH nthe US
(Patterson et al. 2009; DHHS 2009).

2 Percentile 95 of the

4 Percentile 75 of the serum concentration of p,p'-DDE in the Report on Human Biomonitoring of Environmental Chemicals in Canada was 285 ng/g (Health
Canada 2010).

“In the present study the median value of p,p'-DDE (the compound with highest concentrations) was 436.28 ng/g of lipid. Percentile 75 of the serum
concentration of p,p-DDE in the US Fourth National Report was 509 nglg.

on Human Exposure to Environmental Chemicals was 56.5 nglg

PCB 153 inthe US /as 97.1 nglg.

Porta M et al. Environment International 2012

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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How many chemicals do people accumulate during thei r lifetime?

— In 9 healthy volunteers from New York a minimum of 77 chemical
contaminants were found (out of 210 agents analysed) in the same individual;
there were up to 106 compounds in one person

— In a study comprising members of 13 families from 12 European countries,
between 18 and 39 chemicals were found in any onei  ndividual (of 107
analysed); half of the subjects had 228 compounds detected.

— In 155 volunteers from 13 locations in the United Kingdom, up to 49
chemicals were found in any one person  (of 78 substances analysed);
the median number was 27 , and the minimum, 9.

In a US nationally representative assessment of 268 pregnant women'’s
exposure to 163 chemicals, essentially all women were exposed to at least
43 chemicals .

Polychlorinated biphenyls, organochlorine pesticides, phenols, polybrominated
diphenylethers, phthalates and polycyclic aromatic hydrocarbons were
detected in 99 to 100% of women

More than 300 industrial chemicals have been detected in umbilical-cord blood.

mporta@imim.es
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Summary of findings

Over 58% of the 919 participants had concentrations in the top quartile
of 21 of the 8 most prevalent POPs, and 34% of 23 POPs.

Of women 60 to 74 years old

83% had concentrations of 23 POPs in the top quartile;

56% had p,p’-DDE, HCB and b-HCH all in their respective top qua rtiles;
48% had concentrations of 26 POPs in the top quartile.

Over 30% of the 919 subjects had concentrations in
of 1 to 5 of the 8 most prevalent POPs.

the top decile

Half of the population had levels of 1 to 5 POPs >5 00 ng/g.

Less than 4% of the 919 subjects had all 8 POPs in  the lowest quartile.

Porta M et al. Environment International 2012

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

A Present for Life

hazardous chemicals in umbilical cord blood

mporta@imim.es
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Foster W, et al. J Clin Endocrinol Metab 2000; 85: 2954-7. This newidea about the influence The Dutch Famine Birth Cohort
of the environment during Study [...] found a strong link
10 Los Angeles, USA prenatal development on adult between malnutrition and
9 - Amniotic fluid - 2nd. trimester disease risk comes with abetter ~ under-nutrition in utero and
s - understanding of epigenetic cardiovascular disease and
é T IOW d ose? processes... diabetes in later life...
RN low potency.
§ Eb . Several environmental pollutants,
s~ ¢ nutritional components and
o 3 pharmaceuticals have been Early nutrition and chemical
2 suggested to have ‘obesogenic’  exposure could alter the
! properties... metabolic set-point of an
° individual, making their
subsequent fight against weight
gain more difficult
Silvia Fabiole Nicoletto & Andrea Rinaldi EMBO reports VOL 12 |NO 1| 2011

Miquel Porta (IMIM Hospital del Mar PRBB UAB) Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012 prbb Group Leader Seminar - 13-06-2012
Epigenetic events. Establishment Erasure of parental | Cell-lineage-specific Some evidence (twin studies)
during development of imprinting methylation (except | methylation for ‘epigenetic drift’in Maternal diabetes and/or Fetal and/or early postnatal Intrauterine growth restriction
imprinting) mature organism ovenweight during pregnancy ovemutrition (low birth weight)
Gametogenesis Conception Birth Weaning Growth Maturation Reproduction  Aging Acquired malorganization/ Perinatal hyperinsulinism
malprogramming of (hyperieptinism,
neuroendocrine regulatory hypercortisolism)
systems of food intake, body o ht
Enviromental - Endocrine disruptors | - Nutrition - Uteroplacenta insuffciency |- Nutition weight, and metaboiem Crenmely
cues that affect - Nutrition? - IVF conditions | - Nutrition - Maternal behaviour Y
the epigenome - Maternal stress?
Adapted from Gluckman et al (2009) Permanent overstimulation Permanent hyperglycaemia/ Insulin resistance

and consecutive hyperactivity hyperinsulinaemia
of pancreatic B cells

Dyslipoproteinaemia
and atherosclerosis

Increased autoimmunoreactivity

against the permanently Impaired glucose tolerance

overstimulated B cells

Hypertension

In the womb’s shadow

Type 1 diabetes Type 2 diabetes

The theory of prenatal programming as the fetal origin of various adult

Fig2|

diseases is increasingly supported by a wealth of evidence hyper

perinatal overfeeding and

eight gain, obesity,

Silvia Fabiole Nicoletto ¢ Andrea Rinaldi EMBO reports VOL 12 | NO 1| 2011 Silvia Fabiole Nicoletto ¢ Andrea Rinaldi EMBO reports VOL 12 | NO 1| 2011
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3reasons / 3 suggestions for you to think about (

i. Most individuals accumulate complex mixtures of

ii. Knowledge on the joint effects of such ‘cocktails’

building causal scenarios that aim at being relevan

if you wish):

There are strong scientific reasons to  integrate biomarkers of internal dose of
environmental factors in basic, clinical and epidemiological research on the
etiopathogenesis of human diseases of complex etiology;

persistent toxic substances

throughout the life course , both at high and low concentrations;

(including alterations of

metabolic functions and gene expression) ought to be assessed more often when

t for human health ; and

Many of such pollutants are known to alter a range of physiological functions,
and known or reasonably suspected to contribute to cause
severe clinical effects and a substantial burden of disease.

It is impossible to explain on pure scientific grou
persistent organic pollutants and other environment
are not integrated more deeply into basic, clinical

nds why
al chemical agents
and epidemiological studies.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

“COULD YOU HURRY ARD

THAT WOULD BE S0 MUCH

FIND A CURE FOR CANCER?
EASIER THAN PREVEHTION"

MBROKIONONTKN

LBl O
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www.sciencemag.org SCIENCE  VOL308 3 JUNE 2005
DEVELOPMENTAL BIOLOGY

Endocrine Disrupters Trigger Fertility
Problems in Multiple Generations

“We’re mostly describing a new phenom-
enon,” acknowledges Skinner. But he is wor-
ried nonetheless. “The hazards of environ-
mental toxins are much more pronounced
than we realized,” he asserts.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

DOUBT

Introduction: “Sound Science” or “Sounds Like Science”?  ix

IS ,

The Manufucture of Doubt 3

2
I H E I R Workplace Cancer before OSHA: Waiting for the Body Count 12

3

America Demands Protection 29
I I Why Our Children Are Smarter Than We Are 38

5
How Industry’s Assault on Science The Enronization of Science 45
Threatens Your Health 6

Tricks of the Trade: How Mercenary Scientists Mislead You
7
Defending Secondband Smoke 79
8
Still Waiting for the Body Count 91

2
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Stolley PD & Lasky T. Investigating disease patterns. The science of epidemiology.
New York: Scientific American Library, 1995.
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Figure 1. Percentage of children 1-5 years old in the U.S. population e,

with elevated blood lead levels (= 10 ug/dL).’ g

Fourth Nationa Human Exposure to Environmental Chemicals
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Pirkle JL et alJAMA 1994; 272: 284-291. The Decline in Blood Lead Levels
in the United States
254 The National Health and Nutrition Examination Surveys
204 NHANES i
B3
2. 154 (1976 to 1980)
@
o
a

NHANES Ill Phase 1 (1988 to 1991)

Persons, %

2 (@ (8 (8 (10) (12) (14) (16) (18) (20) (22) (24) (26) (28) (230)
Blood Lead Level, pmol/L (ug/dL)

Fig 1.—Blood lead levels for persons aged 1 to 74 years: United States, second National Health and Nu-
trition Examination Survey (1976 to 1980, top) and phase 1 of the third National Health and Nutrition Ex-
amination Survey (1988 to 1991, bottom).
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100 The “Geoffrey Rose curves”

80—
g | Sur del Japon
S
B 60—
e . .
© B Este de Finlandia
‘S
§ 40—
8 L
[
20— 7S % iV
Geoffrey Rose (1926-1993)
1 ]

700 200 300 400 500
Colesterol total en suero (mg/100 ml)

Diferentes distribuciones de las cifras de colesterol en suero
en el sur del Japon y el este de Finlandia.
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“the powerful notion of causal base rates...”

“the neglect of base-rate information is a cognitive flaw...”

THINKING,

FASTw SLTOW

ROSE'S STRATEGY OF

e PREVENTIVE
DANIEL MEDICINE

KAHNEMAN SON
GEOFF !}E’\“ ROSE A

KAY-TEE KHAW & MICHAEL MARMOT

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

GENETIZATION

The process by which issues
traditionally considered to be medical,
but not necessarily genetic, become definec - iL3s1le[Saile1[e1:3%
as problems with a strong or a single geneti| - Fifth Edition
component, or as having a genetic cause ar
sometimes, also a genetic treatment. 5

DICHI ONARY

Miquel Porta

The expansion of genetics into the life & health
sciences and professions (e.g., the genetizatipn
of prenatal medicine, oncology, primary care).

The attribution of physiological, pathological, behavioral or social
conditions to genetic causes, often at the expense of clinjcal
environmental, cultural, economic or social explanations.

In genetization processes ‘genetic’ is often considered synonymous g
‘inherited’, and viceversa, thus neglecting somatic (acquired}tigene

alterations and cultural inheritance.

mporta@imim.es
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International Journal of Epidemiology 2003;32:29-31

The genome sequence is a jazz score

Miquel Porta

1t is not possible to do the work of science without using a language
that is filled with metaphors.

In: The Triple Helix (2000) Richard C Lewontin

The main purpose of this paper is to suggest a metaphor—
among many possibly valid and evocative—for the role of genes
in complex chronic diseases. It is based on the inherent role
of host-environmental interactions on the expression of low-

penetrant genes. The relationship between an individual’s

genetic makeup and its phenotypic expression can be likened to
the relationship between a jazz score and the performed music.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

CLAVES

S a1 Femando Soater DE RAZON PRACTICA "‘”.".(Z""f 2158

LA SECUENCIA DEL GENOMA
ES UNA PARTITURA DE JAZZ

MIQUEL PORTA SERRA

“Mas alla de esta metéfora algo importante esta en juego:
el papel de la cultura, de la salud publica y de las otras
ciencias sociales, de la salud y de la vida
enla construccion social de riesqog metaforas

relacionadas con la genética y la salud.”

mporta@imim.es
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SCIENCE VOL331 18 FEBRUARY 2011
Impediments and Hyperbole
The problem of clinical utility
And why has the gene revolution and relative risk. The numerous
failed so spectacularly to deliver anything tangible for iU N IETE G- e et ol i penspacs
= - . ease risk typically confer woe- p ; it el
patients? Because we have underestimated, even wilfully R .., com- C. CLoctively stratifying popula-
. . - T : = tions as high or low risk, thereby
disregarded, the complexity of disease. Our indifference to pared with the much more mean- . .. A
3 ' . ' o calie ingful absolute risk) and are g_uldmg SCICETN S LSS equal.Iy
physiology—to an understanding of systems in disease— thus (R S O1ver the (SN
has been a catastrophic loss to medicine. power (10). Their @pplicabilityto Laure of common diseases and
. - . the weak predictive properties of
patient care shows little promise; seiskalleles, babil
studies (//—14) demonstrate that gtenefl C_?lsl S T1C g.ro. da ll_
The Lancet even combining dozens of risk Ity Ol s ass1f3_/1ng_ AaERICuaL
i markers provides little clinically ~** bighor-low xisk is el y G
Richard Horton Vol378 November12,2011 1688 URE— Y great to make such an approach
meaningful information. In the e ;
feasible in the general population
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GENOMICS SCIENCE VOL331 18 FEBRUARY 2011 SCIENCE VOL331 18 FEBRUARY 2011
. . Impediments and Hyperbole
Deflating the Genomic Bubble
e - . - The illusion of parsing risk.
James P. Evans,"™ Eric M. Meslin,? Theresa M. Marteau,’ Timothy Caulfield \) For common diseases, by defi- \/)
nition, we are all at high levels
Unrealistic expectations and uncritical : of absolute risk. In this setting, :
translati.on of genetic (j.iﬁcoveries may ) defining precise relative risk on 5 )
underm.me o.ther promising approaches to = 2 the basis of individuals’ genetic 7
preventing disease and improving health. : 0 information is less meaningful; D
. ,) J
, ' . . With The difficulty of changing behav-
g!ol.)dl funding for genomics approaching $3 \ iors. The idea that genetic information s
billion/year (4) </ will promote a healthy life-style has Al . .
) emerged as a dominant claim by those tering er]wn.ronmel.lts(;s
Impediments and Hyberbole x who promote genomic medicine (76, TURRCER e yffxcctf)gmzc
p L ) 17). However, there is little evidence as (G OLCICHe LYY Way]
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ciously. But there are other drivers of inflated
expectations (22). Researchers gain fund-
ing, jobs, and fame, while pressure to com- J

mercialize their work adds fuel to the ten- )

dency to oversell (23, 24). In a distressing

way, biomedical research is often viewed by

governments as primarily an engine of eco- J
nomic growth (25) and, only secondarily, as

an engine of scientific and medical progress. \)
Further pressure results from retail market-
ing of genomic information, such as direct- .)
to-consumer genetic testing. As boundar- ) )
ies between private and public efforts erode, D
academic endeavors are increasingly sub-

ject to market forces that demand quick pay-

offs. Finally, the press plays an obvious role :

in creating unrealistic hopes (24). Collec-
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CARLOS LOPEZ BELTRAN / Filésofo de la ciencia e historiador de biologia
“A finales del siglo XX el gen se
evapor6 y la gente no se ha enterado”

ANTONIO CALVO ROY, Madrid

EL PAIS, miércoles 28 de enero de 2004

pios del siglo XX. entra en su  Carlos Lépez Beltran,
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TU investigacion
¢dialoga lo necesario
con la medicina clinica?

GENE
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MICHEL MORANGE

Stephen Jay

HARVARD UNIVERSITY PRESS s
2001 P Gould

THE HEDGEHOG, THE FOX

The hedgehog, the fox wd the |
and the magister's pox. MAGISTER’S. POX
Mending and minding A L2 X X
the misconceived gap pB ities Mee
between science and the humanities.
London: Vintage, 2004, ks
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3 reasons / 3 suggestions for you to think about (if you wish):

ii. Knowledge on the joint effects of such ‘cocktails’  (including alterations of
metabolic functions and gene expression) ought to be assessed more often when
building causal scenarios that aim at being relevan  t for human health ; and

Many of such pollutants are known to alter a range of physiological functions,
and known or reasonably suspected to contribute to cause
severe clinical effects and a substantial burden of disease.

Physico-chemical characteristics, functional proper ties and clinical effects of
many environmental agents are better known than tho se of many genetic loci.

GWAS cannot assume that genes function independent! Y,

EWAS must cope with the fact that environmental exp  osures often interact.
Neither GWAS nor EWAS can feign that genes and environmental exposures
act individually (in the 3 facets of the expression).
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In the past few years [1100 studies indicated that some contaminants

may contribute to cause components of the metabolic syndrome,
including type 2 diabetes

A few of such studies were prospective

and largely ruled out ‘reverse causality bias’ or ‘disease progression bias’.

The effects of some POP mixtures (immunosuppressive , oxidative,
inflammatory, neuroendocrine, non-genotoxic, epigen etic)

may lie beneath —and partly explain—

some intriguing disease-disease associations;

e.g., between some cancers and obesity, diabetes or autoimmune and
inflammatory disorders.

Analyses centred on individual pollutants may miscalculate
clinically or socially important adverse health effects,
potentially leading to lack of physiological & clinical coherence
and public health relevance.

Discussions on “low dose” effects ~ —some of which are real (the effects)—,
and the “low dose hypothesis”
should also consider the findings we presented.
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Review Mutation Research 682 (2009)
Mechanisms of non-genotoxic carcinogens and importance
of a weight of evidence approach
Lya G. Hernandez, Harry van Steeg, Mirjam Luijten, Jan van Benthem
2A Lead acetate
N 2B 1,4-Dioxane
IARC Group  Chemical 2B Hexachloroethane
2B Mirex
2B Pentachlorophenol
: ':SEDEI diol 2B Nitrobenzene
e "o 2B 1,4-Dichlorobenzene
2A ‘Dioxin-like’ PCBs 2B Catechol
2A ‘Non-dioxin-like’ PCBs 2B Nitrilotriacetic acid and its salts
2B DDT 2B Phenytoin
2B Progesterone 2B Lindane
2B Progestins 1 Nickel compounds
2B Medroxyprogesterone acetate 2B Chlordane
2B Hexachlorobenzene 2B Po]ybmmina(?d bip!‘nenyls
2B Polybrominated biphenyls 28 6-Propyl-2-thiouracil
1 Dimethylarsinic acid 2B 6-Meh(yl-.2-lhmuraml
5 1 Cyclosporine
1 Monosodium methane arsenate 2A Perchloroethylene
1 Be"_y"‘um . 2B Butylated hydroxyanisole
1 Gallium aresenide 2B Acetamide
1 Vanadium pentoxide 2B Carbon tetrachloride
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Carcinogen exposure
—

/ - vy
- Metabolism

Cell cycle
DNA repair
\ Differentiation
\_Apoptasis /]

Altered signal transduction
Hypermutability
\-Jr Genomic instability *-/
Loss of proliferation control
Resistance to apoptosis

Andreas Luch l
FEBRUARY 2005
NATURE REVIEWS | CANCER

NATURE AND NURTURE - LESSONS
FROM CHEMICAL CARCINOGENESIS
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EPIGENETICS:

heritable changes in gene expression
that are not regulated by

the DNA nucleotide sequence

e.g., gene silencing by promoter
hypermethylation or histone modification.

Impressive rediscovery of the lifelong
influence of environmental agents
on gene expression.

Andreas Luch
FEBRUARY 2005 NATURE AND NURTURE — LESSONS
NATURE REVIEWS | CANCER FROM CHEMICAL CARCINOGENESIS
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e.g.: Nickel, Cadmium, Arsenic:
carcinogenicity also involves DNA
hypermethylation and histone
deacetylation, both of which contribute to
heterochromatin condensation and the
epigenetic silencing of some genes.

Impressive rediscovery of the lifelong
influence of environmental agents
on gene expression.

Andreas Luch
FEBRUARY 2005 NATURE AND NURTURE — LESSONS
NATURE REVIEWS | CANCER FROM CHEMICAL CARCINOGENESIS
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Tumor-
Promoting
Inflammation

Evading
Anti-growth
Signalling

Resisting
Programmed
Cell Death

www.gettingtoknowcancer.org
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Cell 744, March 4, 2011

Cell

Hallmarks of Cancer: The Next Generation
Douglas Hanahan'-2* and Robert A. Weinberg3*

The hallmarks of cancer comprise six biological capabilities acquired during the multistep develop-
ment of human tumors. The hallmarks constitute an organizing principle for rationalizing the
complexities of neoplastic disease. They include sustaining proliferative signaling, evading growth
suppressors, resisting cell death, enabling replicative immortality, inducing angiogenesis, and acti-
vating invasion and metastasis. Underlying these hallmarks are genome instability, which generates
the genetic diversity that expedites their acquisition, and inflammation, which fosters multiple hall-
mark functions. Conceptual progress in the last decade has added two emerging hallmarks of
potential generality to this list—reprogramming of energy metabolism and evading immune
destruction. In addition to cancer cells, tumors exhibit another dimension of complexity: they
contain a repertoire of recruited, ostensibly normal cells that contribute to the acquisition of hall-
mark traits by creating the “tumor microenvironment.” Recognition of the widespread applicability
of these concepts will increasingly affect the development of new means to treat human cancer.
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Douglas Hanahan'-2* and Robert A. Weinberg®* Cell 744, March 4, 2011

Figure 1. The Hallmarks of Cancer

This illustration encompasses the six hallmark
capabilities originally proposed in our 2000 per-
spective.

Sustaining proliferative
signaling

Resisting Evading growth
cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

Enabling replicative
immortality
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Douglas Hanahan'-2* and Robert A. Weinberg®* Cell 744, March 4, 2011

Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics destruction

Genome instability Ny Tumor-promoting
and mutation Inflammation

Enabling Characteristics
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MOLECULAR BIOLOGY

More Chemicals

Show Epigenetic

Effects across

Gen eratIOI] S Epigenetic changes occur when the func-

tion of a gene is altered by various mecha-
nisms although its DNA sequence remains
stable. Transgenerational effects result from a
mother’s exposure and are inherited through
successive generations in the absence of direct
exposure of the offspring.? Such environmen-
tally induced effects have been demonstrated
in people, rodents, birds, fish, insects, worms,
plants, and microbes, in some cases lasting
dozens of generations.?

June 2012 - Environmental Health Perspectives
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February 2012 PLoS one

Transgenerational Actions of Environmental Compounds
on Reproductive Disease and Identification of Epigenetic
Biomarkers of Ancestral Exposures

Mohan i %, Carlos Guer

%, Rebecca Tracey, Md. M. Haque, Michael K. Skinner*

Center for Reproductive Biology, School of Biological Sciences, Washington State University, Pullman, Washington, United States of America

Environmental factors during fetal development can induce a permanent epigenetic change in the germ line (sperm) that
then transmits epigenetic transgenerational inheritance of adult-onset disease in the absence of any subsequent exposure.
The epigenetic transgenerational actions of various environmental compounds and relevant mixtures were investigated
with the use of a pesticide mixture (permethrin and insect repellant DEET), a plastic mixture (bisphenol A and phthalates),
dioxin (TCDD) and a hydrocarbon mixture (jet fuel, JP8). After transient exposure of FO gestating female rats during the
period of ic gonadal sex d ination, the F1-F3 ions were obtained in the absence of any
environmental exposure. The effects on the F1, F2 and F3 generations pubertal onset and gonadal function were assessed.
The plastics, dioxin and jet fuel were found to promote early-onset female puberty transgenerationally (F3 generation).
Spermatogenic cell apoptosis was affected i Ovarian pri ial follicle pool size was significantly
decreased with all treatments transgenerationally. Differential DNA methylation of the F3 generation sperm promoter
epigenome was examined. Differential DNA methylation regions (DMR) were identified in the sperm of all exposure lineage
males and found to be consistent within a specific exposure lineage, but different between the exposures. Several genomic
features of the DMR, such as low density CpG content, were identified. Exposure-specific epigenetic biomarkers were
identified that may allow for the of ancestral envil associated with adult onset disease.
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February 2012 @ pros one

Transgenerational Actions of Environmental Compounds
on Reproductive Disease and Identification of Epigenetic
Biomarkers of Ancestral Exposures

Mohan Manikkam F3 Female Puberty Michael K. Skinner*

40+

354 * * *
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Interest of paying attention to "indirect effects”
of environmental pollutants

¢ Enzymatic induction:
procarcinogen - carcinogen.

» Alterations in DNA repair.

« Alterations of apoptosis and other
disruptions of cell-cycle checkpoints.

» Provision of a growth advantage
to mutated cells.

e Immunological alterations.
e Epigenetic effects.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

Attention to — mechanisms
— interactions
— "indirect effects"

YES, very difficult to detect
in human populations: subtle effects,
low RR, long-term effects. But...

NOT negligible: 1) mechanistic interest.

2) 111 number of individuals exposed
to environmental chemical agents.
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REVIEWS
Environmental epigenomics and
disease susceptibility

Randy L. Jirtle* and Michael K. Skinner*

Abstract | Epidemiological evidence increasingly suggests that environmental exposures
early in development have a role in susceptibility to disease in later life. In addition, some
of these environmental effects seem to be passed on through subsequent generations.
Epigenetic modifications provide a plausible link between the environment and
alterations in gene expression that might lead to disease phenotypes. An increasing
body of evidence from animal studies supports the role of environmental epigenetics in
disease susceptibility. Furthermore, recent studies have demonstrated for the first time
that heritable environmentally induced epigenetic modifications underlie reversible
transgenerational alterations in phenotype. Methods are now becoming available to
investigate the relevance of these phenomena to human disease.

NATURE REVIEWS | GENETICS | APRIL 2007
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REVIEWS

Box 2 | Key q i for envir IC

* Which human genes result in enhanced disease susceptibility when they are epigenetically deregulated by
environmental factors?

* What environmental factors deleteriously alter the epigenome, and at what doses?
* What role does the epigenome have in reproduction, development and disease aetiology?

* Are there nutritional supplements that can reduce the harmful effects of chemical and physical factors on the
epigenome?

« Can epigenetic biomarkers be identified that will allow for the detection of early-stage diseases?

* Can detection technologies be developed that will allow for a quick and accurate genome-wide assessment of
epigenome?

* Can epigenetics be integrated into systems biology as an important requlatory mechanism?

NATURE REVIEWS | GENETICS | APRIL 2007
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Environmental Epigenomics in Human Health
and Disease

Dana C. Dolinoy and Randy L. Jirtle®

The epigenome consists of the DNA methylation
marks and histone modifications involved in control-
ling gene expression. It is accurately reproduced
during mitosis and can be inherited transgenera-
tionally. The innate plasticity of the epigenome also
enables it fo be reprogrammed by nutritional, chem-
ical, and physical factors. Imprinted genes and met-
astable epialleles represent two classes of genes
that are particularly susceptible to environmental
factors because their regulation is tightly linked to
epigenefic mechanisms. To fully understand the eti-
ology of the most devastating diseases that plague
humans, the full complexity of the human epige-

nome will ulimately need to be characterized.
Moreover, the elucidation of the inferaction of the
environment with the epigenome should allow for
the development of novel epigeneticbased diag-
nostic, prevention, and therapeutic strategies for
human diseases. Herein, we introduce the emerg-
ing field of environmental epigenomics, discuss the
importance of imprinted genes and metastable epi-
alleles as epigenetically labile genomic targets,
and endorse the genome-wide identification of the
full suite of epigenetically labile targets in both the
mouse and human genomes.

Environmental and Molecular Mutagenesis 49:4-8 (2008)
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[Review | Trends in Endocrinology and Metabolism Vol.21 No.4 Cel

Epigenetic transgenerational actions
of environmental factors in disease

etiology

Michael K. Skinner, Mohan Manikkam and Carlos Guerrero-Bosagna

disruptor Effect
DDT Reproductive failure
Phytoestrogens (e.g. genistein) Impaired fertility, reproductive effects, breast cancer protection
DES Vaginal cancer in humans

Developmental toxicity in hamsters

Dicofol Abnormal ovarian follicles, high plasma estrogen levels
BPA Prostate cancer
Aflatoxin Liver cancer
Cadmium Lung cancer, reproductive problems
Heterocyclic amines Cancer of colon, stomach and breast
Arsenic Liver cancer
Dioxins (TCDD) Mammary tumor
Vinclozolin Impaired male fertility
Methoxychlor Impaired male fertility
Phthalates Impairs male reproductive tract and testis
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Review | Trends in Endocrinology and Metabolism Vol.21 No.4 Cell

Epigenetic transgenerational event, environmental Reference
factor and generation

Paramutation in maize [118]
Modification of plant color (F1-F2)

Paramutation in Arabidopsis (F1-F4) [91]
Epigenetic (paramutation) non-mendelian change in [92,93]
mouse (F1-F6)

Vinclozolin-induced epigenetic transgenerational [33,86]
adult-onset disease in rat (F1-F4)

BPA-induced transgenerational testicular abnormality [89]
(F1-F3)

Transgenerational promotion of long term potentiation [95]
(F1-F2) by altered environment

Stress-induced behavior alterations (FO-F2) [96]
Nutrition-induced transgenerational obesity in mice [61]
(F1-F3)

Transgenerational response in longevity to nutrition [94]
(FO-F2)

Gender bias in multiple sclerosis following [98]
epigenetic changes in HLA class Il risk haplotypes

(F1-F2)

Tumor susceptibility in Drosophila (F1-F3) [119]
Stem cell culture-induced adult-onset disease (FO-F4) [99]
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Phenotypic plasticity and the epigenetics
of human disease Andrew P.Feinberg

Itis becoming clear that epigenetic changes are involved in human disease as well as during normal
development. A unifying theme of di: i ics is defects in phenotypic plasticity — cells' ability to
change their behaviour in response to internal or external environmental cues. This model proposes that
hereditary disorders of the epigenetic app lead to developmental defects, that cancer epigenetics
involves disruption of the stem-cell p and that common di with late-onset phenotypes involve
interactions between the epigenome, the genome and the environment.

Epigenome:
The overall epigenetic state of a cell.
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Epigenetics and the environment
The epigenome is an important target of environmental modification.
Environmental toxins such as heavy metals disrupt DNA methylation
and chromatin®. Oestrogenic and anti-androgenic toxins that decrease
male fertility alter DNA methylation, and these changes are inherited
by subsequent generations®. Dietary modification also can have a
profound effect on DNA methylation and genomic imprinting. Defi-
ciency in folate and methionine

The common disease genetic and epigenetic (CDGE) hypothesis
argues that in addition to genetic variation, epigenetics provides an added
layer of variation that might mediate the relationship between genotype
and internal and external environmental factors”. This epigenetic com-
ponent could help to explain the marked increase in common diseases
with age, as well as the frequent discordance of diseases such as bipolar
disorder between monozygotic twins.

The overall epigenetic state of a cell.
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Genetics

Epigenetic modifie Epigenetic modifiers
atearly devolopment . JSurieq postentsi e

e Childhood
Neonatal Adolescence l» Adulthood/Senescence
Puberty

Figure 1 Periods of vulnerability to environmental influences. The most critical period s the perinatal period, during which epigenetic
plasticity is high and can be influenced by a variety of environmental cues, including chemicals, nutrition, infection, etc). Later in life, growth and
the hormonally active puberty period is also a vulnerability period. In adults it is believed that elder persons are more vulnerable to a variety of
insults.

Barouki et al. Environmental Health 2012, 11:42
hitp:/Awwaw.chjournalnet/content/1/1/42

ENVIRONMENTAL HEALTH

REVIEW Open Access

Developmental origins of non-communicable
disease: Implications for research and public
health

Robert Barouki'", Peter D Gluckman?, Philippe Grandjean™*, Mark Hanson® and Jerrold J Heindel®
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Hormone

Pathways

Nutritional Cellular
Stress

Figure 2 Common mechanisms of nutritional disturbance and environmental chemicals. Both nutritional unbalance and exposure to
environmental chemicals can alter hormonal regulation, metabolic pathways, cellular plasticity and a variety of stress signals such oxidative and
endoplasmic reticulum stress. These influence epigenetic factors such as DNA methylation, histone post translational regulation and noncoding
RNA expression. However, these epigenetic effects in turn alter cellular and physiological pat
leading to long term effects and children or adult diseases,

REVIEW Open Access

Developmental origins of non-communicable
disease: Implications for research and public
health

Robert Barouki'", Peter D Gluckman?, Philippe Grandjean*, Mark Hanson® and Jerrold J Heindel®

which may exacerbate their effects, ultimately
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International Journal of Epidemiology 2004;33:929-935
Epigenetic epidemiology
Eva Jablonka

Almost by definition complex diseases depend on the intricate
interplay of genetic and environmental factors that lead to
changed epigenetic states,

Transgenerational epigenetic inheritance
the patterns of

transmission of complex hereditary diseases may reflect the
actions of non-mutagenic environmental agents and nutritional
conditions on gene expression in ancestral generations, as well
as the effects of the DNA that individuals actually inherited.

mporta@imim.es

13/06/2012

39

International Journal of Epidemiology 2004;33:929-935
Epigenetic epidemiology
Eva Jablonka

Effective disease
prevention and treatment will have to overcome the inertia
caused by the persistence of epigenetic effects that are the result
of exposure to toxicants and pollutants in earlier generations:

removing present offending environmental factors may not be
enough—it may need active and specific compensation for past
epigenetic programming.@
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REVIEW Endocrine Reviews, June 2012

Hormones and Endocrine-Disrupting Chemicals:

Low-Dose Effects and Nonmonotonic Dose Responses

Laura N. Vandenberg, Theo Colborn, Tyrone B. Hayes, Jerrold J. Heindel,
David R. Jacobs, Jr., Duk-Hee Lee, Toshi Shioda, Ana M. Soto, Frederick S. vom Saal,
Wade V. Welshons, R. Thomas Zoeller, and John Peterson Myers

For decades, studies of endocrine-disrupting chemicals (EDCs) have challenged traditional concepts in toxicology, in
particular the dogma of “the dose makes the poison,” because EDCs can have effects at low doses that are not
predicted by effects at higher doses. Here, we review two major concepts in EDC studies: low dose and nonmono-
tonicity. Low-dose effects were defined by the National Toxicology Program as those that occur in the range of
human exposures or effects observed at doses below those used for traditional toxicological studies. We review the
mechanistic data for low-dose effects and use a weight-of-evidence approach to analyze five examples from the EDC
i . Additi ly, we explore nonmonotonic dose-response curves, defined as a nonlinear relationship be-
tween dose and effect where the slope of the curve changes sign somewhere within the range of doses examined.
We provide a detailed discussion of the mechanisms responsible for generating these phenomena, plus hundreds of
examples from the cell culture, animal, and epidemiology literature. We illustrate that nonmonotonic responses and
low-dose effects are remarkably common in studies of natural hormones and EDCs. Whether low doses of EDCs
influence certain human disorders is nolonger conjecture, because epidemiological studies show that environmental
exposures to EDCs are associated with human diseases and disabilities. We conclude that when nonmonotonic
dose-response curves occur, the effects of low doses cannot be predicted by the effects observed at high doses. Thus,
fundamental changes in chemical testing and safety determination are needed to protect human health. (Endocrine
Reviews 33: 378-455, 2012)
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2009 - Environmental Health Perspectives

A Clash of Old and New Scientific Concepts in Toxicity,
Implications for Public Health

John Peterson Myers,” R. Thomas Zoeller,? and Frederick S. vom Saal®

BACKGROUND: A core assumption of current toxicologic procedures used to establish health
standards for chemical exposures is that testing the safety of chemicals at high doses can be used
to predict the effects of low-dose exposures, such as those common in the general population.
This assumption is based on the precept that “the dose makes the poison”: higher doses will cause
greater effects.

OBJECTIVES: We challenge the validity of assuming that high-dose testing can be used to predict
low-dose effects for i that behave like hormones. We review data from endocrinology
and toxicology that falsify this ption and ize current hanistic understanding of
how low doses can lead to effects unpredictable from high-dose experiments.

CONCLUSIONS: We recommend that procedures to establish acceptable exposure levels for
endocrine-disrupting compounds incorporate the inability for high-dose tests to predict low-dose
results. Setting acceptable levels of exposure must include testing for health consequences at preva-
lent levels of human exposure, not extrapolations from the effects observed in high-dose experi-
ments.
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Environmental chemical exposures and
human epigenetics International Journal of Epidemiology 2012

Lifang Hou,"?* Xiao Zhang,' Dong Wang'? and Andrea Baccarelli*

Rapidly growing evidence has linked environ-
mental pollutants with epigenetic variations, including changes in
DNA methylation, histone modifications and microRNAs.

All of these mechanisms are likely to play important roles in disease
aetiology, and their modifications due to environmental pollutants
might provide further understanding of disease aetiology, as well as
biomarkers reflecting exposures to environmental pollutants and/or
predicting the risk of future disease. We summarize the findings on
epigenetic alterations related to environmental chemical exposures,
and propose mechanisms of action by means of which the expos-
ures may cause such epigenetic changes.

Future investigations are needed to
solve methodological and practical challenges, including uncertain-
ties about stability over time of epigenomic changes induced by the
environment, tissue specificity of epigenetic alterations, validation
of laboratory methods, and adaptation of bioinformatic and biostat-
istical methods to high-throughput epigenomics.
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November 2008 - Environmental Health Perspectives

Global DNA Hypomethylation Is Associated with High Serum-Persistent
Organic Pollutants in Greenlandic Inuit

Jennifer A. Rusiecki,’ Andrea Baccarelli? Valentina Bollati? Letizia Tarantini,? Lee E. Moore,®
and Eva C. Bonefeld-Jorgensen*

ResuLTs: We found inverse correlations between percents methylcytosine and many of the POP
concentrations measured. Linear regressions, adjusting for age and cigarette smoking, showed statis-
tically significant inverse linear relationships mainly for the Alu assay for p,p’-DDT (1,1,1-trichloro-
2,2-bis(p-chlorophenyl)ethane; B = -0.26), p,p’-DDE [1,1-dichloro-2,2-bis(p-chlorophenyl)
ethylene; P = -0.38], B-hexachlorocyclohexane (f} = —0.48), oxychlordane (f = —0.32), a-chlordane
(P = -0.75), mirex (§ = -0.27), sum of polychlorinated biphenyls (f = —0.56), and sum of all POPs
(P = —0.48). Linear regressions for the LINE-1 assay showed [ estimates of similar magnitudes to
those using the Alu assay, however, none was statistically significant.

CoNcLUsiONs: This is the first study to investigate environmental exposure to POPs and DNA
methylation levels in a human population. Global methylation levels were i ly iated with
blood plasma levels for several POPs and merit further investigation.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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March 2010 - Environmental Health Perspectives

Association of Low-Dose Exposure to Persistent Organic Pollutants with
Global DNA Hypomethylation in Healthy Koreans

Keon-Yeop Kim,"" Dong-Sun Kim,?" Sung-Kook Lee," In-Kyu Lee,® Jung-Ho Kang,* Yoon-Seok Chang,*
David R. Jacobs, Jr.,%¢ Michael Steffes,” and Duk-Hee Lee’

RESULTS: Most OC pesticides were inversely and significantly associated with %5-mC in the Alu
assay, with correlation coefficients in the range —0.2 to ~0.3 after adjusting for age, sex, body mass
index, smoking, and alcohol. The strongest OC pesticide associations with %5-mC in the Alu assay
were observed with oxychlordane, frans-nonachlor, and p,p"-dichlorodiphenyldichloroethylene. The
correlation coefficient of age with %5-mC in the Alu assay was —0.24, similar to correlations of OC
pesticides with %5-mC in the Alu assay. Most PCBs and PBDEs showed nonsignificant inverse
trends with %5-mC in the Alu assay, but for some PCBs the U-shaped association was significant.
On the other hand, POPs were not associated with %5-mC in the LINE-1 assay.

ConcLusions: We found that low-dose exposure to POPs, in particular OC pesticides, was associ-
ated with global DNA hypomethylation in apparently healthy Koreans.

In addition, inverse associations
were observed mostly in the lower ranges of
background exposure to POPs, rather than
the higher ranges.
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June 2012 - Environmental Health Perspectives

Low-Level Environmental Cadmium Exposure Is Associated with DNA

Hypomethylation in Argentinean Women

Mohammad Bakhtiar Hossain,"? Marie Vahter,® Gabriela Concha,* and Karin Broberg'
BACKGROUND: Cadmium, a common food pollutant, alters DNA methylation in vitro. Epigenctic
effects might therefore partly explain cadmium’s toxicity, including its carcinogenicity; however,
Biiaan darelon e jpeneri delicom ol ac i

Ojecive: We evaluated the effects of dictary cadumium exposure on DNA mechylation, consider-

ing other genctic predisp and gene exp

METHODS: Concentrations of cadmium, arsenic, selenium, and zinc in blood and urine of non-
smoking women (1 = 202) from the northern Argentincan Andes were measured by inductively
coupled mass spectrometry. Methylation in CpG islands of ZINE-I (long interspersed nuclear
clement-1; a proxy for global DNA methylation) and promoter regions of p16 [cyclin-dependent
kinase inhibitor 2A (CDKN2A)] and MLH1 (mutL homolog 1) in peripheral blood were measured
by bisulfite polymerase chain reaction pyrosequencing. Genotyping (1 = 172) for the DNA (cytosine-
5-)-methyltransferase 1 gene (DNMTT £s10854076 and rs2228611) and DNA (cytosine-5-)-methyl-
transferase 3 beta gene (DNMT3B rs2424913 and r52424932) was performed with Sequenom
iPLEX GOLD SNP genotyping; and gene expression (7 = 90), with DirectHyb HumanHT-12
(version 3.0).

REsULTS: Cadmium exposure was low: median concentrations in blood and urine were 0.36 and
0.23 pg/L, respectively. Urinary cadmium (natural log transformed) was inversely associated with
LINE-I methylation (B = ~0.50, p = 0.0070; B = —0.44, p = 0.026, adjusted for age and coca chew-
ing) but not with p16 or MLHI methylation. Both DNMT1 rs10854076 and DNMTI rs2228611
polymorphisms modified associations between urinary cadmium and LINE-1 (p-values for interaction
in adjusted models were 0.045 and 0.064, respectively). The rare d stronger
hypomethylation with increasing urinary cadmium concentrations. Cadmium was inversely associated
with DNMT3B (rs = —-0.28, p = 0.0086) but not with DNMT expression (15 = —0.075, p = 0.48).

CONCLUSION: Environmental cadmium exposure was associated with DNA k hylation in
peripheral blood, and DNMTT genotypes modificd this association. The role of epigenctic modifica-
tions in cad iated diseases needs clarifi

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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Increased Mitochondrial DNA Copy Number in Occupations Associated
with Low-Dose Benzene Exposure

Michele Carugno, Angela Cecilia Pesatori,"? Laura Dioni,” Mirjam Hoxha," Valentina Bollati,’ Benedetta Albetti,
Hyang-Min Byun,? Matteo Bonzini,* Silvia Fustinoni? Pierluigi Cocco,® Giannina Satta,* Mariagrazia Zucca,
Domenico Franco Merlo,® Massimo Cipolla,® Pier Alberto Bertazzi,'2 and Andrea Baccarelli®

February 2012 - Environmental Health Perspectives

BACKGROUND: Benzene is an established leukemogen at high exposure levels. Although low-level
benzene exposure is widespread and may induce oxidative damage, no mechanistic biomarkers are
available to detect biological dysfunction at low doses.

OBjeCTIVES: Our goals D determine in a Iarge mulncemer cmss—sectmnal study whether low-
level benzene is iated with i d bloo b ial DNA copy number (mtDNAcn,
a biological oxidative response to mitochondrial DNA damage and dysfunction) and to explore
potential links between mtDNAcn and leukemia-related epigenetic markers.

MeTHODS: We measured blood relative mtDNAcn by real-time polymerase chain reaction in 341
individuals selected from various occupational groups with low-level benzene exposures (> 100
times lower than the Occupational Safety and Health Administration/European Union stand:

and 178 referents from three Italian cities (Genoa, Milan, Caglia

RESULTS: In each city, benzene-exposed participants showed higher mtDNAcn than referents:
mtDNAcn was 0.90 relative units in Genoa bus drivers and 0.75 in referents (p = 0.019); 0.90 in
Milan gas station attendants, 1.10 in police officers, and 0.75 in referents (p-trend = 0.008); 1.63
in Cagliari petrochemical plant workers, 1.25 in referents close m the plant, and 0.90 in referems
arther from the plant (p-trend = 0.046). Using covariate-adj gression models, we esti

that an interquartile range increase in personal airborne benzene was associated with percent
increases in mtDNAcn equal to 10.5% in Genoa (p = 0.014), 8.2% (p = 0.008) in Milan, 7.5% in
Cagliari (p = 0.22), and 10.39% in all cities combined (p < 0.001). Using methylation data available
for the Milan participants, we found that mtDNAcn was iated with LINE-1 hyp i
(=2.41%; p = 0.007) and p15 hypermethylation (+15.95%, p = 0.008).

ConcLusioNs: Blood MtDNAcn was increased in persons exposed to low benzene levels, poten-
tially reflecting mitochondrial DNA damage and dysfunction.
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Research Article - géancer Res 2005|

Persistent Organochlorine Chemicals in Plasma and Risk of
Non-Hodgkin’s Lymphoma
Anneclaire J. De Boo ' Patricia Hartge,’ Jay H. Lubin,’ jo‘mne . Colt,” Scott Daws,

James R. Cerhan,” Richard K. Severson,’ Wendy Cozen,’ Donald G. Patterson, Jr.,’
Larry L. Needham,’ and Nathaniel Rothman’

Polychlorinated biphenyls (PCB) have been suspected as
possible contributors to increasing non-Hodgkin’s lymphoma
incidence during the latter half of the 20th century based
on their toxicologic properties and provocative epidemiologic

reports. Certain
PCB g s were iated with increased risk

Each of the
furan g s was iated with risk

Our results add to
existing literature, which suggests that exposure to organo-
chlorines contributes to non-Hodgkin’s lymphoma risk; these
risks were most apparent for certain PCBs and furans.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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Ana M. Soto and Carlos Sonnenschein  NATURE REVIEWS | ENDOCRINOLOGY

Environmental causes of cancer: endocrine
disruptors as carcinogens

Abstract | Environmental endocrine disrupting chemicals (EDCs), including pesticides and industrial chemicals,
have been and are released into the environment producing deleterious effects on wildlife and humans. The
effects observed in animal models after exposure during is correlate positively with an i
incidence of malformations of the male genital tract and of neoplasms and with the decreased sperm

quality observed in European and US populations. Exposure to EDCs generates additional effects, such as
alterations in male and female reproduction and changes in docrinology, behavior, ism and
obesity, prostate cancer and thyroid and cardiovascular endocrinology. This Review highlights the carcinogenic
properties of EDCs, with a special focus on bisphenol A. However, humans and wildlife are exposed to a
mixture of EDCs that act contextually. To explain this mindboggling complexity will require the design of novel
experimental approaches that integrate the effects of different doses of structurally different chemicals

that act at different ages on different target tissues. The key to this complex problem lies in the adoption of
mathematical modeling and computer simulations afforded by system biology approaches. Regardless, the
data already amassed highlight the need for a public policy to reduce exposure to EDCs.

mporta@imim.es

13/06/2012

44




Ana M. Soto and Carlos Sonnenschein  NATURE REVIEWS | ENDOCRINOLOGY

Key points

= The embryo is an open system and the environment is a co-determinant of
phenotypes, such that the embryo ‘reads’ environmental cues as a forecast

of the postnatal environment

Hormones act as morphogens: extemporaneous exposure to even low doses of

hormonally active chemicals increases the susceptibility to various diseases,
including cancer

Neoplasia is a tissue-based disease caused by various deleterious exposures
that interfere with the reciprocal communication between cells and between
cells and their surrounding extracellular matrix

The effects of developmental exposure to diethylstilbestrol observed in humans
have been reproduced in rodent models; thus, rodents are relevant models for
assessing the human toxicity of environmental endocrine disruptors

Endocrine disrupting chemicals act additively—their multiple and complex
effects are dose-dependent and contextual; therefore, a systems biology
approach should be adopted to tackle this complexity

Sufficient supporting data have been gathered on the deleterious effects of
endocrine disrupting chemicals to warrant immediate action to decrease human
and wildlife exposure to these agents

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
prbb Group Leader Seminar - 13-06-2012

Endocrine Disruptors:
From Endocrine to
Metabolic Disruption

Cristina Casals-Casas and Béatrice Desvergne

Center for Integrative Genomics, Faculty of Biology and Medicine, University of Lausanne

Synthetic chemicals currently used in a variety of industrial and agri-
cultural applications are leading to widespread contamination of the
environment. Even though the intended uses of pesticides, plasticiz-
ers, antimicrobials, and Aame retardants are beneficial, effects on hu-
man health are a global concern. These so-called endocrine-disrupting
chemicals (EDCs) can disrupt hormonal balance and result in develop-
mental and reproductive abnormalities. New in vitro, in vivo, and epi-
demiological studies link human EDC exposure with obesity, metabolic
syndrome, and type 2 diabetes. Here we r
pounds that may contribute to metabolic disruption. We then present
their demonstrated or suggested mechanisms of action with respect to
nuclear receptor signaling. Finally, we discuss the difficulties of fairly
ing the risks linked to EDC exposure, including developmental
ure, problems of high- and low-dose exposure, and the complex-
ity of current chemical environments.

view the main chemical com-

Annual Review of Physiology 2011.
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Endocrine Disruptors:
From Endocrine to
Metabolic Disruption

Cristina Casals-Casas and Béatrice Desvergne

because many EDCs are small lipophilic com-
pounds, one privileged route is through their
direct interaction with a given NR, which pre-
sumably perturbs or modulates downstream
gene expression. For example, most EDC-
associated reproductive and developmental de-
fects are thought to result from EDCs interfer-
ing with the function of the estrogen receptor
(ER) and/or androgen receptor (AR), thereby
disrupting the normal activity of estrogens and
androgens ligands.

Annual Review of Physiology 2011.
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Annual Review of Physiology 2011.

Bisphenol A Phthalates Organotins Dioxins PFCs
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Figure 1 Schematic overview on a paradigm of environmental
epidemiology linking traditional research and emerging biomarkers and
altered fi | ics. D iati

solid lines while hypothetical associations are shown as dashed lines.
*Named target organs are those for which the major impact of the
environment is expected, but multiple other organs such as liver,
bladder, kidney and reproductive systems among others may be
affected. Electro Magnetic Fields (EMF).
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NATURE REVIEWS | ENDOCRINOLOGY

Paloma Alonso-Magdalena, Ivan Quesada and Angel Nadal

Endocrine disruptors in the etiology of type 2
diabetes mellitus

Abstract | The etiology of type 2 diabetes mellitus involves the induction of insulin resistance along with the
disruption of pancreatic p-cell function and the loss of p-cell mass. In addition to a genetic predisposition,
lifestyle factors seem to have an important role. Epidemiological studies indicate that the increased
presence of endocrine disrupting chemicals (EDCs) in the environment may also play an important part in
the incidence of metabolic diseases. Widespread EDCs, such as dioxins, pesticides and bisphenol A, cause
insulin resistance and alter p-cell function in animal models. These EDCs are present in human blood and can
in and be from adipi After binding to cellular receptors and other targets, EDCs
either imitate or block hormonal responses. Many of them act as estrogens in insulin-sensitive tissues and in
B cells, ing a p lik ic state ized by insulin resi: and insulinemia.
Adult exp in mice p! insulin resi and other ic alterations; in addition, during
pregnancy, EDCs alter glucose metabolism in female mice, as well as glucose homeostasis and endocrine
pancreatic function in offspring. Although more imental work is Y, evi already exists to
consider exposure to EDCs as a risk factor in the etiology of type 2 diabetes mellitus and other diseases
related to insulin resistance.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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NATURE REVIEWS | ENDOCRINOLOGY

Paloma Alonso-Magdalena, Ivan Quesada and Angel Nadal

Key points

@ The etiology of T2DM is based on the

genetic predisposition

and environmental factors play key roles
widespread endocrine disrupting chemicals

indicate that shol
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June 2012 - Environmental Health Perspectives

Role of Environmental Chemicals in Diabetes and Obesity: A National
Toxicology Program Workshop Review
Kristina A. Thayer," Jerrold J. Heindel,? John R. Bucher,® and Michael A. Gallo*

Overall, the existing literature was judged
to provide plausibility, varying from sugges-
tive to strong, that exposure to environmental
chemicals may contribute to the epidemic of
diabetes and/or obesity.

NIEHS Workshop January 11-13, 2011
very useful Tables of human studies. Available
http://ntp.niehs.nih.gov/ntp/ohat/diabetesobesity/W kshp/POPsAppendixEpiTableFormatted. pdf
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June 2012 - Environmental Health Perspectives
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Organochlorine Exposure and Incidence of Diabetes in a Cohort

of Great Lakes Sport Fish Consumers
Mary Turyk,” Henry And. ,2 Lynda Knobeloch,? Pamela Imm,? and Victoria Persky

2009 - Environmental Health Perspectives

OBJECTIVES: This study was designed to determine whether POP body burdens are related to
incidence of diabetes in a cohort of Great Lakes sport fish consumers.

METHODS: The cohort was established in the early 1990s and followed through 2005. We tested
serum for DDE and PCB cong s and diab diagnosis, demographics, and fish con-
sumption. Associations of diabetes with exposures were examined prospectively in participants
without diabetes in 1994-1995, followed through 2005. Annual percent changes in DDE and
PCB-132/153 from 1994 to 2005 were examined by diabetes status.

ResuLTs: DDE exp was iated with incident diab Incident diabetes was not iated
with mono-ortho PCB-118, total PCBs, or years of sport fish consumption. Annual percent change
in DDE and PCB-132/153 did not differ significantly by diabetes status.

CoNcLUsIONs: This study demonstrates an association between DDE exposure and incident diabetes.
The findings of an association of DDE with incident diabetes and the lack of effect of diabetes
on annual percent change in POPs do not support the hypothesis that associations of POPs with
diabetes are attributable to reverse causality. Additional studies should address the biological path-
ways by which DDE could affect glucose homeostasis.

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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September 2010 - Environmental Health Perspectives

Low Dose of Some Persistent Organic Pollutants Predicts Type 2 Diabetes:
A Nested Case-Control Study

Duk-Hee Lee,” Michael W. Steffes,? Andreas Sjodin,® Richard S. Jones,? Larry L. Needham,? and David R. Jacobs, Jr.

OBJECTIVES: We investigated whether several POPs prospectively predict type 2 diabetes within the
Coronary Artery Risk Development in Young Adults (CARDIA) cohort.

METHODS: Participants in this nested case—control study were diabetes free in 1987-1988. By
2005-2006, the 90 controls remained free of diabetes, whereas the 90 cases developed diabetes.
Using serum collected in 1987-1988, we measured 8 organochlorine pesticides, 22 polychlorinated
biphenyl congeners (PCBs), and 1 polybrominated biphenyl (PBB). We compared POP concentra-
tions from CARDIA and the National Health and Nutrition Examination Survey (NHANES) in
2003-2004. We computed odds ratios (ORs) for incident diabetes using logistic regression analysis.

ResuLTs: Chlorinated POPs in CARDIA in 1987-1988 were much higher than corresponding
NHANES 2003-2004 concentrations. POPs showed nonli ions with diabetes risk. The
highest risk was observed in the second quartiles of chlor, oxychlord: mirex, highly
chlorinated PCBs, and PBB153—a finding that suggests low-dose effects. We concentrated risk by
summing these POPs and isolated very low concentrations of multiple POPs in the lowest sextile
of the sum. The adjusted OR in the second sextile vs. the lowest sextile was 5.3 overall and 20.1 for
body mass index > 30 kg/m?.

CONCLUSIONS: Several POPs at low doses similar to current exposure levels may increase diabetes
risk, possibly through endocrine disruption. Certain POPs may a play a role in the current epidemic
of diabetes, which has been attributed to obesity.
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Catalonia 2002. The prevalence of diabetes increase s with Body Mass Index

and with serum concentrations of PCBs (N = 684).
Adjusted OR
for diabetes

10}'"
9

8

PCBs: Sum of orders of
PCBs 118, 138, 153, 180.

All odds ratios (OR) are
computed with Q1 and
normal weight as the
reference category, with
models adjusted by age,
sex, total cholesterol and
triglycerides.

Normal weight Overweight

Body Mass Index
Gasull M et al. Environ Sci Technol 2012
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USA 1999-2002. The prevalence of diabetes increases  with BMI (only if
contaminated by POPs?) and with serum concentration s of POPs (N = 2,016).

Prevalence of diabetes (%)

50 [

40 |
Among people with
lower concentrations of
the summary POPs (G1 30 |
row), the frequency of
diabetes did not 4
increase with increasing 20 |
BMLI, and diabetes was

“~y

G5

G4
very rare (even among G3
people with BMI 10
>30kg/m?). G2 Summary
Furthermore, the Gl
frequency of diabetes o L - measures of
increased with rising N POP:
concentrations of POPs, <25 25-29 30+ 6 POPs

even among people with

low BMI (<25). Body mass index (kg/m2)

Lee DH et al. Diabetes Care 2006
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A Strong Dose-Response Relation Between
Serum Concentrations of Persistent Organic
Pollutants and Diabetes

Results from the National Health and Examination Survey 19992002

Duk-HEE LEE, MD, PHD'
Davip R. Jacoss, Jr., PHD™>

OBJECTIVE — Low-level exposure to some persistent organic pollutants (POPs) has recently
become a focus because of their possible link with the risk of diabetes.

Diabetes Care 29:1638-1644, 2006

RESULTS — Compared with subjects with serum concentrations below the limit of detection,
after adjustment for age, sex, race and ethnicity, poverty income ratio, BMI, and waist circum-
ference, diabetes prevalence was strongly positively associated with lipid-adjusted serum con-
centrations of all six POPs. When the participants were classified according to the sum of
category numbers of the six POPs, adjusted odds ratios were 1.0, 14.0, 14.7, 38.3, and 37.7 (P
for trend < 0.001). The association was consistent in stratified analyses and stronger in younger
participants, Mexican Americans, and obese individuals.

Response to Porta  DIABETES CARE,NOVEMBER 2006

Miquel Porta (IMIM Hospital del Mar PRBB UAB)
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Association Between Serum Concentrations
of Persistent Organic Pollutants and Insulin
Resistance Among Nondiabetic Adults

Results from the National Health and Nutrition Examination Survey
1999-2002

Duk-HEE LEE  Diabetes Care 30:622—628, 2007

OC pesticides and nondioxin-like PCBs
may be associated with type 2 diabetes risk
by increasing insulin resistance,

POPs may interact with obesity
to increase the risk of type 2 diabetes.

Response to Porta DIABETES CARE,NOVEMBER 2000
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Diabetologia (2007) T H E LAN C E T

Relationship between serum concentrations of persistent )
organic pollutants and the prevalence of metabolic syndrome Vol 368 August 12,2006 Miquel Porta
among non-diabetic adults: results from the National Health
and Nutrition Examination Survey 1999-2002

Persistent organic pollutants and the burden of diabetes
D.-H. Lee - I.-K. Lee - M. Porta - M. Steffes

D. R. Jacobs Jr Studies from the USA*? have drawn attention to the

possibility that persistent organic pollutants might
Results Among five POPs subclasses, organochlorine (OC)

o ; . contribute to cause diabetes.**
pesticides were most strongly and consistently associated

with metabolic syndrome: adjusted odds ratios (ORs) of
1.0, 1.5, 2.3 and 5.3 across OC pesticide quartiles (p for

Because they contaminate

irtually all | if th f | |
trend <0.01). Dioxin-like polychlorinated biphenyls (PCBs) ert.ué ya - peop .e' even 1T they confer on.y a low
were also positively associated with adjusted ORs of 1.0, individual risk of diabetes, these pollutants might have
1.1, 2.2 and 2.1 (p for trend=0.01). a substantial overall population effect.
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Arsenic Exposure and Prevalence z\l/lja[l)tg)rnal levels of dichlgrﬁdiphgngl-(;jichloroe_th&lleng
. : may increase weight and body mass index in
of Type 2 Diabetes in US Adults adult Totiiale offspring

Ana Navas-Acien, MD, PhDD JAMA, August 20, 2008- W Karmaus,' J R Osuch,?| Eneli,* L M Mudd,” J Zhang," D Mikucki,? P Haan,? S Davis?
Ellen K. Silbergeld, PhD TS ’

- R A
Roberto Pastor-Barriuso, PhD » / X

Lliseo Guallar, MD, DrPH

Design, Setting, and Participants Cross-sectional study in 788 adults aged
20 years or older who participated in the 2003-2004 National Health and Nutrition
Examination Survey (NHANES) and had urine arsenic determinations.

Results

After adjustment for diabetes risk factors and markers of seafood intake, par-
ticipants with type 2 diabetes had a 26% higher level of total arsenic (95% confi-
dence interval [Cl], 2.0%-56.0%) than participants without type 2 diabetes
After similar adjustment, the odds ratios for type 2 diabetes comparing participants at

the 80th vs the 20th percentiles were 3.58 for the level of total arsenic (95% Cl, 1.18-
10.83).
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Transgenerational inheritance of
en‘IironmentaI > ;hird, the vast majority of humans

acquire persistent organic pollutants
. 1 (POPs) from their mothers during preg-
MIque' Porta' Duk-Hee nancy and lactation, and subsequently
from fatty foods, following culturally-

inherited familial dietary patterns,'

» second, heritable environmentally
induced epigenetic modifications are
a plausible link between non-muta-
genic environmental exposures early
in development and reversible trans-
generational alterations in gene
expression that lead to adult disease

phenotypes,™ *

Occup Environ Med March 2009
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fourth, in many populations there is a

positive assocy';aptign between POP m

levels and BMI,' '* and

fifth, strong associations—although

mostly cross-sectional—have been

reported between POP level and

diabetes.” ™ » third, the vast majority of humans
acquire persistent organic pollutants
(POPs) from their mothers during preg-
nancy and lactation, and subsequently
from fatty foods, following culturally-
inherited familial dietary patterns,

» second, heritable environmentally
induced epigenetic modifications are
a plausible link between non-muta-
genic environmental exposures early
in development and reversible trans-
generational alterations in gene
expression that lead to adult disease

phenotypes,* *

Occup Environ Med March 2009
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Molecular Endocrinology March 2006
Michelle M. Tabb and Bruce Blumberg

New Modes of Action for
Endocrine-Disrupting Chemicals

EDC affect the transcriptional activity of nuclear
receptors by modulating proteasome-mediated
degradation of nuclear receptors and their coregu-
lators. Xenobiotics and environmental contami-
nants can act as hormone sensitizers by inhibiting
histone deacetylase activity and stimulating mito-
gen-activated protein kinase activity. Some endo-
crine disrupters can have genome-wide effects on
DNA methylation status. Others can modulate lipid
metabolism and adipogenesis, perhaps contribut-
ing to the current epidemic of obesity.
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international journal of andrology 2008

Effects of endocrine disruptors on obesity
Retha R. Newbold, Elizabeth Padilla-Banks, Wendy N. Jefferson

Environmental chemicals with hormone-like activity can disrupt the program-
ming of endocrine signalling pathways that are established during perinatal life
and result in adverse consequences that may not be apparent until much later
in life. Increasing evidence implicates developmental exposure to environmental
hormone mimics with a growing list of adverse health consequences in both
males and females. Most recently, obesity has been proposed to be yet another
adverse health effect of exposure to endocrine disrupting chemicals (EDCs)
during critical stages of development.

Together, these data suggest new targets (i.e. adipocyte differen-
tiation and mechanisms involved in weight homeostasis) of abnormal program-
ming by EDCs, and provide evidence that support the scientific term ‘the
developmental origins of adult disease’. The emerging idea of an association of
EDCs and obesity expands the focus on obesity from intervention and treat-
ment to include prevention and avoidance of these chemical modifiers.
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W Maternal nutrient supplementation counteracts
‘ bisphenol A-induced DNA hypomethylation
‘. in eal‘ly development Dana C. Dolinoy**¥, Dale Huang*, and Randy L. Jirtle

" The hypothesis of fetal origins of adult disease posits that early
developmental exposures involve epigenetic modifications,
such as DNA methylation, that influence adult disease suscep-
tibility. /In utero or neonatal exposure to bisphenol A (BPA), a
2007 high-production-volume chemical used in the manufacture of poly-
carbonate plastic, is associated with higher body weight, increased
breast and prostate cancer, and altered reproductive function.

P

evidence that epigenetic patterning during early stem cell devel-
opment is sensitive to BPA exposure. Moreover, maternal dietary
supplementation, with either methyl donors like folic acid or the
phytoestrogen genistein, negated the DNA hypomethylating ef-
fect of BPA. Thus, we present compelling evidence that early
developmental exposure to BPA can change offspring phenotype
by stably altering the epigenome, an effect that can be counter-
acted by maternal dietary supplements.
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Association of Urinary Bisphenol A Concentration
With Medical Disorders and Laboratory
Abnormalities in Adults

lain A. Lang, PhD JAMA, September 17, 2008

Tamara S. Galloway, PhD
Alan Scarlett, PhD

Context Bisphenol A (BPA) is widely used in epoxy resins lining food and beverage
containers. Evidence of effects in animals has generated concern over low-level chronic
exposures in humans.

David Melzer, MB, PhD

Results Higher urinary BPA concentrations were associated with cardiovascular diag-
noses in age-, sex-, and fully adjusted models (OR per 1-SD increase in BPA concentra-
tion, 1.39; 95% confidence interval [Cl], 1.18-1.63; P=.001 with full adjustment). Higher
BPA concentrations were also associated with diabetes (OR per 1-SD increase in BPA con-
centration, 1.39; 95% confidence interval [Cl], 1.21-1.60; P<.001) but not with other
studied common diseases. In addition, higher BPA concentrations were associated with
clinically abnormal concentrations of the liver enzymes +y-glutamyltransferase (OR per
1-SD increase in BPA concentration, 1.29;95% Cl, 1.14-1.46;, P<.001) and alkaline phos-
phatase (OR per 1-SD increase in BPA concentration, 1.48;95% Cl, 1.18-1.85; P=.002).
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Clinical and Experimental Allergy, 36, 1236-1241 2006

Early exposure to dichlorodiphenyldichloroethylene, breastfeeding and
asthma at age six

J. Sunyer™', M. Torrent’, R. Garcia-Esteban*, N. Ribas-Fit6*, D. Carrizo, I. Romieu, J. M. Ant6™ " and J. O. Grimalt®

Results Atbirth and 4 years of age, all children had detectable levels of DDE (median 1 ng/mL
and 0.8 ng/mL, respectively). From birth to age 4, the mean DDE level among children with
artificial feeding decreased by 72%, while among breastfed children it increased by 53%.
Diagnosed asthma and persistent wheezing were associated with DDE at birth [odds ratio (OR)
for an increase in 1 ng/mL, OR = 1.18, 95% confidence interval (95% CI) = 1.01-1.39 and

OR = 1.13, 95% CI = 0.98-1.30, respectively], but not with DDE at 4 years. Neither
breastfeeding nor atopy modified these associations (P > 0.3). Breastfeeding protected
against diagnosed asthma (OR =0.33, 95% CI =0.08-0.87) and wheezing (OR = 0.53, 95%
CI'=0.34-0.82) in children with low and high DDE levels at birth.

Conclusion In a community without known dichlorodiphenyltrichloroethane environmental
releases, this study strengthens the evidence for an effect of DDE on asthma by measuring the
disease at age 6 and does not support the hypothesis that DDE modifies the protective effect of
breastfeeding on asthma.
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DDE in Mothers’ Blood During Pregnancy and Lower
Respiratory Tract Infections in Their Infants

Jordi Sunyer,**** Raquel Garcia-Esteban,**< Mar Alvarez,**< Monica Guxens,*** Fernando Goiii,

ab.cd

Mikel Basterrechea,”* Martine Vrijheid,**< Stefano Guerra,*** and Josep M. Anto,
DDE was the only organochlorine
that showed an association with recurrent lower respiratory tract
infection (at levels >83 ng/g, the first tertile, relative risk = 2.40
[95% confidence interval = 1.19-4.83]), lower respiratory tract
infection at 6 months (1.68 [1.06-2.66]), and lower respiratory tract
infection at 14 months (1.52 [1.05-2.21]). Adjusting for PCBs,
hexachlorobenzene or B-hexachlorocyclohexane did not confound
the association.
Conclusions: Immunologic suppression by DDE as observed in
experimental studies could explain the relation between DDE and
lower respiratory tract infection, independently of PCBs. Exposure
to DDE during prenatal life could be critical for the development of
the immune and respiratory systems. Epidemiology 2010;21
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July 2008 « Environmental Health Perspectives March 2009 - Environmental Health Perspectives
Physiologically Based Pharmacokinetic Modeling of Persistent Organic A Physiologically Based Pharmacokinetic Model for the As ent of Infant
Pollutants for Lifetime Exposure Assessment: A New Tool in Breast Cancer Exposure to Persistent Organic Pollutants in Epidemiologic Studies
Epidemiologic Studies Marc-André Verner," Pierre Ayotte,? Gina Muckle,? Michel Charbonneau,? and Sami Haddad’
Marc-André Verner," Michel Charbonneau,?" Lizbeth Lopez-Carrillo,* and Sami Haddad '* 450 -
ne . L . . 4 months of breast-feeding
Département des sciences biologiques, Université du Québec & Montréal, Montréal, Québec, Canada; “INRS-Institut Armand-Frappier, 400 E
Université du Québec, Laval, Québec, Canada; *Instituto Nacional de Salud Publica, Cuernavaca, Mexico = M ate rnal blood
T 350 = Breast milk
= 20 = _
2 25 pepuiss HCB 2 w Infant blood
H 15 =)
£ 5 = 20
- 1.0 ]
g 10 2 200
H 05 2
3 05 2 15
g o 0 =
0 10 20 30 40 50 0 10 20 30 40 50 E 100
Age (years) Age (years)
50
Toxicokinetic profiles for normal
body weight history for a woman who was exposed to 10 ng/kg/day of each of the chemicals and 0 T T T 1
had no pregnancy (black line) or was breast-fed for 6 months in childhood, was exposed to 18.7 ng/kg/day 24 245 25 255 26

PCB-153, 11.6 ng/kg/day HCB, and who had two pregnancies at 35 and 40 years of

: ) ’ Age of mother (years)
age followed by 12-month lactation periods (blue line).

toxicokinetic profiles for PCB-153 in maternal blood, breast milk, and infant blood
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March 2009 - Environmental Health Perspectives

A Physiologically Based Pharmacokinetic Model for the Assessment of Infant
Exposure to Persistent Organic Pollutants in Epidemiologic Studies

We know quite a lot about
Mare-André Verner,

/ athor model \ / Fantmods] \ - generalized human contamination

- toxic effects of environmental pollutants

( Rws ) i Infant initial body burden

i. Most individuals accumulate complex mixtures of persistent toxic substances
throughout the life course , both at high and low concentrations;

Poorly perfused

ii. Knowledge on the joint effects of such ‘cocktails’  (including alterations of
metabolic functions and gene expression) ought to be assessed more often when
building causal scenarios that aim at being relevan t for human health ; and

iii. It may be scientifically unfounded to study mechanisms of diseases of complex
/ etiology without considering environmental mixtures and the hypothesis that

key causal processes involve contamination by toxic pollutants
and the ensuing accumulation of genetic and epigene tic alterations.

N

We know too little about
- the etiopathogenesis of the most prevalent diseases

Figure 1. C pi ion of the mother—infant PBPK model.
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Accumulation

of genetic & epigenetic alterations:
is a key causal process

between the environment

and the occurrence of cancer.

EDITORIAL

La acumulacion de alteraciones genéticas y epigenéticas:
un proceso causal clave entre el medio ambiente
y las enfermedades de etiologia compleja

(Accumulation of genetic and epigenetic alterations: a key cau-

Gac Sanit. 2005; 19(4); -273-6 sal process between the environment and diseases of com-

plex etiology)
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nature sclenceuodate)

[ molecular biology « molecular epidemiology

M Mocha and mutations
— morenews
15 December 1999 « Suffocating cells

Following recent conflicting but intriguing results thrown up
by rodent and cell culture research, about the effects of
caffeine and coffee, Miquel Porta of the Universitat Autonoma
de Barcelona, Spain, and colleagues, carried out this new
work in five Spanish hospitals. They showed for the first time
that, in people suffering from pancreatic cancer, those who
also had mutations in K-ras drank around 14 and a half cups
of coffee a week-significantly more coffee than those without
K-ras mutations, who tended to consume nearer 9 cups. Nine
of the 121 patients studied drank more than 21 cups of coffee
a week, and all of them had mutated tumours.
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GENOTYPE/PHENOTYPE CORRELATIONS

[molecular biology ~ molecular epidemiology ]

Porta et al. (1999) found that serum ions of hlori ds were signi higher in patients with exocrine
pancreatic cancer with a codon 12 KRAS2 mutation compared to cases without a mutation, with an odds ratio of 8.7 for one
organochlorine and 3.3 for another organochlorine. These estimates held after adjusting for total ipids, other covariates, and total
polychlorinated biphenyls (PCBS). A specific association was observed between the G12V (190070.0006) mutation and both
organochlorine concentrations, with an odds ratio of 15.9 and 24.1 for each of the compounds. A similar pattern was shown for the major
diorthochlorinated PCBs. G
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THE LANCET

EARLY REPORT

2125 Serum concentrations of organochlorine compounds and K-ras
mutations in exocrine pancreatic cancer
M Porta and others, for the PANKRAS Il Study Group

Volume 354, Number 9196 - Founded 1823 . Published weekly - Saturday 18/25 December 1999

Several organochlorine compounds can act as carcinogens
and tumour promoters.*® Some modulate the expression
of oncogenes, including ras genes.** DDT and some PBCs
have endocrine effects."*'"? Although presumably weak,
such effects may be enhanced by environmental
biodegradation, the long half-lives of the compounds
(about 10 years for DDE, 30 years or more for some
PCBs), and their concentrations in target tissues (100-fold
to 350-fold higher in adipose tissue than in blood).!**
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Pesticide
pollution
is linked |

to cancer

The cancer link has been
made by Professor Miguel
Porta and colleagues at the
Municipal Institute of Medi-
cal Research and Autonomous
University in Barcelona. They
have been studying com
pounds known as organo-
chlorines, including the pesti-
cide DDT. and polychlorinat-
ed biphenyls or PCBs, used his-

The Lancet adds that the
findings offer the “first link
between the most common
genetic alteration in pancre-
atic cancer and an environ-
mental substance. It is also the
first time that a mutation of a
Ras gene has been associated
with serum concentrations of
organochlorines in any group
of cancer patients.” Professor
Porta said that the results “sug-
gest new roles for organochlo-

torically for insulating and
cooling electrical equipment.

rines in the development of
cancers in human beings™.
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PATTERNS

Trace Elements and Pancreatic Cancer Risk

Anew study has
found that high
bodily levels of the

@ trace elements nick-

el and selenium may be associat-

ed with reduced risk for pancreat-

ic cancer, and that high levels of
arsenic, cadmium and lead may
increase the risk.

The study, published online
Dec. 19 n the journal Gut, includ-
ed 118 pancreatic cancer patients
and 399 patients with other diag-
noses at several hospitals in
Spain. Researchers analyzed toe-
nail samples with plasma mass
spectrometry, a highly sensitive
technique for detecting trace ele-
ments.

After controlling for age, sex,
smoking, diabetes and other fac-
tors, the scientists found that the

subjects with the highest levels of
arsenic were at twice the risk for
pancreatic cancer, compared with
those with the lowest concentra-
tions. Those with high levels of
cadmium were at three times the
risk for pancreatic cancer, while
those with the highest levels of
lead were at six times the risk.
Those with the highest levels of
nickel and selenium, on the other

Dr. Nuiria Malats, an epidemiol-
ogist at the Spanish National Can-
cer Research Center and the sen-
ior author of the new study, said
that it was the first to provide
these kinds of results with trace
elements, and that it did not mean
that people should take dietary
supplements.

TR vpeT—

shape of the spi he virus more
transmissible. Dr. Sasisekharan’s study did
not involve A(H5N1) bird flu. Instead, the re-
searchers started with a type of duck flu and
spliced in genes from the highly contagious
1918 Spanish flu.

To invade cells, viruses need to latch onto
structures on the surface called receptors. In
people and ferrets, cells in the nose mostly
carry receptors called alpha 26, whereas
birds have alpha 2,3 receptors in their guts.
Normally the A(H5N1) virus prefers the bird
receptors, but the HA mutation changes the
shape of the spike.

The rare people who have caught bird flu
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From First Science Page

an for the Academy of Nutrition and Dietet-
ics. “These adolescents are so young they
can’t process the information, and here
they've gained five pounds in a week and
their biggest fear is happening: They're get-
ting fat. Which we know isn't true, but that’s

e @'[) eNew ﬁi‘fk Cimes

VOL.CLXI .. No. 55,639

2012 The New Yok
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MOLECULAR CARCINOGENESIS 36:45-52 (2003)
I WORKING HYPOTHESISH

Exploring Environmental Causes of Altered
ras Effects: Fragmentation Plus Integration?

Miquel Porta,»* Daniel Ayude,"? Juan Alguacil,”* and Manuel Jariod®

Organochlorine compounds, organic solvents, and coffee
compounds may play an indirect role in causing Ki-ras mutations,
rather than as direct inducers of the mutations.

Although for some organochlorine compounds the induction of point mutations in ras oncogenes cannot be excluded,
it seems more likely that the effects of these compounds are mediated through nongenomic or indirectly genotoxic
mechanisms of action. Organic solvents also may act via enzymatic induction of ras mutagens or by providing a
proliferation advantage to ras-mutated cell clones. In exocrine pancreatic cancer, caffeine, other coffee compounds,
or other factors with which coffee drinking is associated could modulate Ki-ras activation by interfering with DNA
repair, cell-cycle checkpoints, and apoptosis.

repair, cell-cycle checkpoints, and apoptosis. Asbestos, cigarette smoking, and some dietary factors also may be
involved in the initiation or the promotion of Ki-ras mutations in lung and colon cancers. Further development of the
mechanistic scenarios proposed here could contribute to @ meaningful integration of biological, clinical, and
environmental knowledge on the causes of altered ras effects. © 2003 wiley-Liss, Inc.
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TUsQUETS

EDITORES

Jorge Wagensberg Jorge Wagensberg

SI LA NATURALEZA A MAS COMO
ES LA RESPUESTA, ’
(CUALERALAPREGUNTAS  MIENOS POR QUE
et e e s

Jorge Wagensberg (Barcelona, 1948)
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a progression model (i.e., hypothesis) for EPC:

~— Her-2neu ——>  ~————pl6
K-ras

Hruban RH, Goggins M, Parsons J, Kern SE.
Progression model for pancreatic cancer.
Clin Cancer Res 2000.
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Genetic &
epigenetic =» Disease

Environ- 9
ment alterations

Lifestyle,

Occupation Cases of EPC )
with K-ras mutats. Exocrine

Common

pancreatic

cucmicals Cases of EPC
- cancer
T K-ras wild-type.
Other?
(Case-case study)
Lancet 1999 & 2006 ... Pancreas 2007, Digestivis€ases & Sciences 2007,
Environment International 2007, European J of Epicemiology 2007 ...
J Epidemiol & Community Health 1999 & 2007, J Cirical Epidemiol 2008
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Mutagenesis vol. 24 no. 6 pp. 513-521, 2009

In pancreatic ductal adenocarcinoma blood concentrations of some organochlorine
compounds and coffee intake are independently associated with KRAS mutations

Cases
whose tumours harboured a KRAS mutation had higher
concentrations of p,p’-dichlorodiphenyltrichloroethane
(DDT), p,p’-dichlorodiphenyldichloroethene (DDE) and
polychlorinated biphenyls (PCBs) 138, 153 and 180 than
cases with wild-type KRAS.

The
association between coffee intake and KRAS mutations
remained significant (P-trend < 0.015) when most OCs
where accounted for. When p,p’-DDT, PCB 153, coffee
and alcohol intake were included in the same model, all were
associated with KRAS.
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Mutagenesis vol. 24 no. 6 pp. 513-521, 2009

In pancreatic ductal adenocarcinoma blood concentrations of some organochlorine
compounds and coffee intake are independently associated with KRAS mutations

OCs and coffee may have
independent roles in the aetiopathogenesis of PDA through
modulation of KRAS activation, acquisition or persistence,
plausibly through non-genotoxic or epigenetic mechanisms.
Given that KRAS mutations are the most frequent abnor-
mality of oncogenes in human cancers, and the lifelong
accumulation of OCs in humans, refutation or replication of
the findings is required before any implications are assessed.
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Mutagenesis vol. 24 no. 6 pp. 513-521, 2009

In pancreatic ductal adenocarcinoma blood concentrations of some organochlorine
compounds and coffee intake are independently associated with KRAS mutations
In recent years, higher concentrations of several common
OCs—including DDT, DDE and PCBs—have been associated
with an increased prevalence of health disorders as diabetes,
obesity and several other components of the metabolic
syndrome (36,48,77-80); remarkably, all such disorders are
also under scrutiny as risk factors for pancreatic cancer
(42,43,81). Similarly, higher concentrations of persistent
organic pollutants (POPs), especially OC pesticides, have been
found positively associated with periodontal disease (82).
Independently, periodontal diseases have also been associated
with the risk of pancreatic and other cancers (83). Thus, our
findings suggest that POPs might explain observed associations
between some disorders (diabetes, obesity, metabolic syn-
drome and periodontal diseases) and pancreatic cancer risk.
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NEWS OF THE WEEK 18 SEPTEMBER 2009 VOL 325 SCIENCE

Researcher, Two Universities Sued
Over Validity of Prostate Cancer Test

A Johns Hopkins University (JHU) ) . 3
researcher whose reports of a potential in blood and (.)l.tcrcd an altcrnzmvc. to the
new blood test for diagnosing prostate prostate specific antigen test, which has
cancer generated excitement—but also well-known limitations. Onconome was
skepticism—is now being sued by his

industry sponsor for scientific fraud. The  cancers that he described as “amazing”: sen-

company, Onconome Inc., says it poured sitivities and specificities approaching 100%,
millions of dollars over 5 years into the lab-

oratory of Robert Getzenberg and alleges

that he presented the company with mislead- were unable to replicate Getzenberg’s
ing data. The lawsuits say that the biomarker

test, which Getzenberg claimed could distin-

guish between cancerous and normal tissue, . s s
was “essentially as reliable as flippinga L he suit alleges that he exaggerated statisti-
coin.” Onconome in Redmond, Washington, cal associations, “cherry—picked the data”
is suing Getzenberg, JHU, and the Univer- ¢4 report favorable results, that his techni-

sity of Pittsburgh (Pitt), his previous institu- . .
tion, forunspecified damages. cian broke the blind on samples, and that he
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Pisano argues that “‘monetization of IP” has

been a powerful shaping force in biotech. The idea ARY P. PISANO
behind monetization of IP is that you do not need to
actually develop a product; you can just develop
a piece of IP, and then capture financial returns :'F N *
through licensing or other market arrangements. :
This has worked wonderfully in semiconductors ‘ -
and software; but monetization of IP only works e
there because of some very specific conditions. 1 i TeeK
You need to have a very modular knowledge base; e e
that is, you need to be able to break up a “big puz- e —
zle” into its relatively independent pieces so that

a particular piece can be valued independently.

So, we have been breaking up the pieces of the puz-

zle into independent pieces when what matters is

the way we integrate the pieces. Integration matters

a lot.

THE PROMISE.

THE REALITYS |

! Excerpts of an interview by Sean Silverthorne, editor of the Harvard
Business School newsletter “*Working knowledge,” to Gary Pisano, author
of Science Business: The Promise, the Reality, and the Future of Biotech
(Harvard Business School Press, 2006). Published 13 November 2006 [12].

Journal of Clinical Epidemiology 60 (2007)
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e According to Arthur D. Levinson, Chief Executive
Officer of Genentech, ““Since 1976, when our com-
pany was founded, the biotech industry has lost $90
billion in aggregate. I think it’s the biggest money-
losing industry of all time. It is hemorrhaging.
There are some exceptions: We are doing well,
and Amgen is doing well, But for most of the
1,300 to 1,400 companies -300 or 400 of them pub-
lic- this is a money-losing enterprise.”>

% Chase M. How Genentech wins at blockbuster drugs. CEO to critics of
prices: “Give me a break”. The Wall Street Journal; 5 June 2007: page Bl
Journal of Clinical Epidemiology 60 (2007)
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news feature NATURE|VOL429|3 JUNE 2004

Running
before we “Whether or not

can walk? OvaCheck works, we
Two years ago, a new will learn from this
proteomic test was H

heralded as the future experlence What r_UIeS
of cancer diagnostics. of evidence we mlght
But since then, doubts H

about its effectiveness apply in the fUthe tO

have begun to grow. find useful results
Erika Check reports. more eﬁiCienﬂy ”

On target: can proteins in the blood reveal ovarian tumours (pink/yellow) before they reach this stage?
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Clinical Chemistry 55:4 i

786794 (2009) exaggeration

Overinterpretation of Clinical Applicability in Molecular
Diagnostic Research

Blanca Lumbreras,’ Lucy A. Parker,'” Miquel Porta,2 Marina Pollan,? John P.A. loannidis,* and
lidefonso Hernandez-Aguado’

resuLts: Of 108 articles included in the study,

104 articles (96%) made
definitely favorable or promising statements regarding
clinical applicability, and 61 (56%) of the articles ap-
parently overinterpreted the clinical applicability of
their findings. Articles published in journals with
higher impact factors were more likely to overinterpret
their results than those with lower impact factors (ad-
justed odds ratio, 1.71 per impact factor quartile; 95%
CI, 1.09-2.69; P = 0.020). Overinterpretation was
more common when authors were based in laborato-
ries than in clinical settings (adjusted odds ratio, 18.7;
95% CI, 1.41-249; P = 0.036).
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OPEN B ACCESS Freely available online  (5). PLoS Medicine | wwwplosmedicine.org October 2011 PLOS mepicine

Guidelines and Guidance

STrengthening the Reporting of OBservational studies
in Epidemiology - Molecular Epidemiology (STROBE-
ME): An Extension of the STROBE Statement

Valentlna Gallo™?, Manhlas Egger Valerie McCormack®, Peter B. Farmer®, John P. A. loannidis®’,

Kirsch. Matullo®'°, David H. Phllllps", Bernadette Schoket'?, UIf
Stromberg'?, Roel Vermeulen ', Christopher Wild*, Miquel Porta'®, Paolo Vineis®'®

e Specific additions relate to the collection, handling and
storage of biological samples; laboratory methods,
validity and reliability of biomarkers; specificities of
study design; and ethical considerations.

® A checklist to help authors in reporting biomarker

studies is published as supporting information (Table
S1).
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3reasons / 3 suggestions for you to think about (if you wish):

We know quite a lot about
1. generalized human contamination

2. - toxic effects of environmental pollutants

i. Most individuals accumulate complex mixtures of persistent toxic substances
throughout the life course , both at high and low concentrations;

ii. Knowledge on the joint effects of such ‘cocktails’  (including alterations of
metabolic functions and gene expression) ought to be assessed more often when
building causal scenarios that aim at being relevan t for human health ; and

iii. It may be scientifically unfounded to study mechanisms of diseases of complex
etiology without considering environmental mixtures and the hypothesis that

key causal processes involve contamination by toxic pollutants

and the ensuing accumulation of genetic and epigene tic alterations.

3.5 If we neglect 1 & 2 less
we will improve understanding of the etiopathogenesi s (mechanisms)
control (primary prevention)

of the most prevalent diseases.
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dieta, y especificamente de las
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La Vanguardia 18.12.1999: 36.

JOSEP CORBELLA

BARCELONA. - Las sustancias or-
ganocloradas que se acumulan en la
grasa de los alimentos aumentan el
riesgo de una mutacion genética fre-
cuente en ¢l céncer de pdncreas y de
colon. Esel resultado de una investi-
gacion realizada por cientificos es-
paiioles a lo largo de diez afios cu-
yos resultados se presentan hoy en
la revista médica “The Lancet™.

Los investigadores han observa-
do que, cuanto mayor es ¢l nivel de
organoclorados en la sangre de una
persona, mayor es el riesgo de sufrir
una mutacién en el gen K-ras.

El K-ras es uno de los oncogenes
(0 genes de cdncer) mds importan-
tes. “Estd mutado en mds del 75%
de las cinceres de pancreas y en
aproximadamente Ia mitad de los
de colon™, informa Miquel Porta,
miembro del Institut Municipal
d'Investigacié Médica (IMIM) de
Barcelona y director del estudio.

Los investigadores han estudiado
varios tipos de organoclorados: el
DDT, utilizado como pesticida en
Espaiia hasta los aios 80; el DDE,
un residuo del DDT que tiene una
vida media superior a diez afios (es
decir, que por cada 2 microgramos
de DDE que una persona tenga en

Médicos espafioles descubren la relacion entre
toxicos de los alimentos y cancer de pancreas

1999, en el aiio 2009 le quedard to-
davia 1), y los PCB, sustancias ubi-
cuas que se utilizan, por ejemplo,
en electrodomésticos, pinturas y
pldsticos.

*“Cualquier persona nacida des-
pués de 1940 ha estado expuesta a
estas sustancias durante la mayor
parte de su vida®, sefiala Porta. Dos
recientes estudios de la Universi-
dad de Zaragoza han revelado que
mds del 70% de las muestras de car-
ne analizadas contienen residuos
de DDT y quela mitad de fas mues-
tras de pescado contienen los PCB
asociados con la mutacion del
gen Keras.
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La ignorancia consiste en no saber.  Es posible no saber porque
se carece de informacién pero también es posible no saber teniendo
- % _ informacion pero ignorando cudl es su significado,
i su relevancia o su pertinencia, qué hacer con ella...

La informacion es un insumo del conocimiento,
5 no su definicién

\ 7\ datos # datos sesgados # datos con validez
\ # datos validos y relevantes # informacién
# conocimiento # acciones clinicas

y politicas publicas
relevantes, utiles...

Algunas de las nuevas tecnologias y sus usos cambian nuestros intereses:
SOBRE QUE pensamos y actuamos.

Alteran nuestros simbolos y herramientas: COMO y CON QUE pensamos.
Y alteran el ESPACIO personal, profesional y social EN EL QUE pensamos,

conversamos, priorizamos, decidimos, promovemos valores, normas y conductas...

Dr. Daniel Flichtentrei € IntraMed
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Jes/pl-funciona-lo-que-hacemos-en-salud-
datos-de-1.

Jes/oll haEe

a great course: 90,032 learners enrolled

https://hsph.harvard.edu/research/causalab;

https://miguelhernan.org/
https://miguelhernan.org/whatifbook

hitps imim. /2025-10-06%20jda%?20episap%20new%20methods%205.pdf
https:) ?7v=x9ROEARdxMo
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How Nvidia and OpenAl Fuel the Al
Money Machine (by Bloomberg)

Microsoft

Ambience
Healthcare

Harvey Al {\;\\,

OpenAl

ok CoreWeave
~ 155008

3\

Intel

Anysphere

<
Nvidia agrees
toinvest up to
$100 billion in

OpenAl.\

OpenAl to deploy
6 gigawatts'of AMD
GPUs. AMD gives
OpenAl option'to buy
up to 160’ mil\i’on shares.

$4.5T OpenAl inks a
5300‘billiun cloud
AMD deal with Oracle.
Oracle
| spends tens
of bilions on
\ / Nvidia chips.
Nscale
s
N

Mistral - A__ // Oracle

- el context financer influeix en les promeses cliei|que es diu es compliran
(la IA, per exemple). convé que cadascl tinguiaerta conciencia d’aquest context,

i una actitud que protegeixi el benestar dels rtsaild poblacio.

Source: Bloomberg News reporting
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SCREENING.
EARLY CLINICAL DETECTION.

NATURAL HISTORY OF DISEASE. A DIGTIONARY OF
EPIDEMIOLOGY

INCUBATION PERIOD.
INDUCTION PERIOD.
LATENCY PERIOD.
PREVENTION.

RISK FACTOR.

STRATEGY, “HIGH-RISK.”
STRATEGY, “POPULATION.”
PREVENTION PARADOX. A DICTIONARY 0F
SIGNIFICANCE, CLINICAL. LR DENLDIOEY
SIGNIFICANCE, PUBLIC HEALTH
DETERMINANT, DISTAL (DISTANT).
DETERMINANT, PROXIMAL (PROXIMATE).
CASE FINDING.
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DR. NICOLAS OLEA

LIBERATE
DE TOXICOS

GUIA PARA EVITAR LOS
DISRUPTORES ENDOCRINOS

VIVE MAS
Y MEJOR

Reduciendo toxicos y
contaminantes ambientales

Dr. Miquel Porta

Conla colaboracion de Marta Espar

Grijalbo
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YouTube

<recording of this talk on
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