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Genética & Epigenética:

Differences Between Genetics and Epigenetics
During Animal Development
How does epigenetics differ from genetics? The short answer: “‘genetics
proposes and epigenetics disposes,” the Medawars wrote in their Philosophical
Dictionary of Biology (Medawar and Medawar, 1983). Another clue: In Greek,

epi means over, above, in addition to.

Genetic Epigenetic
Blueprint (DNA) for development Adfflltlﬂnal instructions
(chemical tags on chromatin)
Stable (rarely reversed) Reversible (imprinting)
Resistant to environmental influences Potentially susceptible to

(except mutagens) environmental perturbation

~ Hardware ~ Software 5
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Genética & Epigenética:

EPIGENETIC MECHANISMS

HEALTH ENDPOINTS

&re afected by these faciors and processes: « Cancer
* Development (in utero, childhood) * Autoimmune diseoase
Environmental chemicals = Mental disordors
Drugs/Pharmaceouticals « Diabetes
EPIGENETIC
‘ FACTOR
/
/
//
\_&‘ <

DNA methylation

Methyl group (an epigenetic factor found
\ in some dietary sources) can tag DNA

and activale Of repress genes.

GENE

HISTONE TAIL

e

HISTONE TAIL

DNA accessible, gene active

rubensu@msn.com

Histone modification
The binding of epigenetic factors to histone “tails™
alters the extent to which DNA is wrapped around
DNA can wind for compaction and DNA inaccessible, gene inactive histones and the availabiity of genes in the DNA
gene regulation. to be activated.
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Genética & Epigenética:

Epigenética: Epigendmica / Protedmica

DNA the Molecule of Life f

\ oy
0 dhromosomes

Desarrollo de la Salud y
Prevencion y Curacion de las
Enfermedades (no geneticas®)

Proteinas y elementos involucradas
en "activar" o "silenciar" los "tag"
geneticos asociados a:

Fisico - Nutricional & Ecolégico
Obesidad & Enfermedades Cardio-

vasculares

Estimulacion y Afectiva

Salud Mental, Demencia y Alzhimer o

% Subjetivo /Percepcion
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% Cancers
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Crecimiento Econdmico: Teorias y Evidencias

160 =2 Wealith
fr_?r~g:?lth B o 'HE CHANGING BODY
Boalfth S 0640 G ‘)‘. Bumsaa
muman LRAIN Memen Cehat
fcomomic Growth CINEL Ecomeomic Growth
HETZ 23
H Il I + Nutntion, Physsological
E apital, and Econom
ff- ‘;- rowth
it ce
4 i)
s O
L S e
i1 m e

Investment
in
Health

Factors Aflecting Development Outcomes ~ non-
convergence and persistence of disparities (Bio-
geographical Differences):

o = Time of Neolthic Revolution [fron hunter-gathering
to farming, communities, city states, kingdoms......)-

* Genetic Diversity & Cooperation (U Shaped : Africa
(High}> Asia & Eurcpe (Intermediate} > Native
American (Low)

rubensu@msn.com

i» —
ey —
ROMLOS
. 4 e
e KELaY
s 3

Asamblea Anual

FELABAN




Epigenética, Evolucion Biologica y Crecimiento Econdmico: Evidencias e Implicaciones para
Ameérica Latina y El Caribe

Crecimiento Econdmico: Teorias y Evidencias
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""La teoria de la evolucion tecno-fisiologica se basa en |la proposicion de que,
durante los dltimos trescientos afos, en particular durante el siglo pasado, los
humanos han obtenido un grado de control sobre su entorno sin precedentes,
un grado de control tan grande que los distingue no solo de todas las demas
especies, pero también de todas las generaciones anteriores de homo sapiens
”(Fogel y Costa 1997, p. 49)

1. El estado nutricional de una generacion - tamafio y la forma de sus cuerpos, determina cuanto
tiempo vivira esa generacion y cuanto trabajo podran hacer sus miembros.

2. El trabajo de una generacion - medido en horas, dias y semanas de trabajo y en intensidad de
trabajo, cuando se combina con latecnologia disponible, determina el Producto de esa
generacidon en términos de bienes y servicios

3. La Produccion de una generacion esta determinada en parte por su herencia de generaciones
pasadas; también determina su nivel de vida y su distribucidn de ingresos y rigueza, junto con
la inversidn que hace en tecnologia.

4. El nivel de vida de una generacion determina, a través de su fertilidad y la distribucion del ingreso y
la riqueza, el estado nutricional de la proxima generacion.

5. Y asi sucesivamente hasta el infinito.....
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The Growth of World Population and
Some Major Events in thhe History of Technology

Stem Cell Research Approved
Genome Project

Man on Moon
High-Spced Computcrs
e War on Malaria
Invention of Aarplanc

Dolly the Cloned Shecp
PCs

Nuclear Encrgy
Discovery of DNA
Penicillin

L

Invention of Automobile

T Discovery of New World .
> Y
(rMeSons) -~ Black Plagse . 3

Invention of Telephone
Elcctrification

Germ Theory

Beginning of Railroads

Invenuon of Watt Engine
Beginning of Industrial Revolution

Beginning of
ZnSAgﬁwlmr-l Revolution

Cipolla 1974: Clark 1961: Fagan 1977: NIcNeill 1971: Piggott 1965: Derry and
Williams 1960: Trewartha 1969. See also Allen 1992, 1994: Slicher von Bathh 1963

and Wrigley 1987,

Somrces:

Nore: There is usually a Iag between the invention (I) of a process or a machine and its
general application to production. “"Beginning™ (B) usually means the earliest stage

of this diffusion process.
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Sources: See text.
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Table 49,

(England and Wales)
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Figure 1, Average real GDP per capita across regions, 187020135
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“Rebasing ‘Maddison’: new income comparisons and the shape of long-run economic development’”, Si 2i Asamblea Anual

Maddison Project Working Paper, nr.10. F E LA BAN

www.ggdc.net/maddison
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Evolucion de la Estatura promedio en distintas regiones del mundo, 1810-1990*
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Human brain dewpment
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Figuve 1: Human braln development

Reprod.ced with pemnission of authrs and American Paychalegical Azzaciation® (Thermpson RA, Nelson CA, Developrmental science and the media: carly beain

development.Am Paxcha 2001, 56: 5-15).
Taken from Grantham-McGregor, Saly et al, 2007.
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Undernutrition; a LIFE Sentence

Chronic undernutrition, the best ,K‘gfjl‘ :;Shed
indicator of the quality of life, is

a sign of a structural problem

Total IQ= 134
CC=574cm

Z-CC=164
VE =1592 cm3

HEIGHT

Undernutrition
low height for age
(stunting)
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REVERSING THE REAL BRAIN DRAIN

Early Years Study

Final Report

BUILDING
HEALTHY

MINDS

The Six Experiences
that Create
Intelligence and
Emotional Growth
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Appendix figure 2.3

Appendix figure 2.1 - s = - - =
Average individual intake in grams/day by region (plant-based intake), 2010 Average individual intake in grams/day by region (beverages), 2010
Mean intake (grams per capita per day)
225 Mean intake (grams per capita per day)
WFmuit WVegelables M Beans, legumes MNuts, seeds M Whole grains 500
200 -
- m Milk = Sugar-sweetened beverages ™ Fruit juice
1 450 -
1504
1254 400 5
1004 350 -
754
300
50
254 250
04
Sub-Saharan  Latin America Farmer Centrally Asia MENA/ High income/ 200 -
Africa andthe  Planned economies South Asia ROW
Caribbean 150
Note: MENA = Middle EastMarth Africa. ROW = rest of world
Source: USDA, Economic Research Service, based on Tufts University Friedman School of Nutrition Science and Policy, 1 UD -
Global Nutrition and Pelicy Consortium, Global Dietary Database.
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Appendix figure 2 2 .
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- 9 intakeing ¥y roghon (meat nd fehy, 2010 Sub-Saharan  Latin America Former Centrally Asia MEMNA/ High income/
T Mrcn U ot i Picte Mezn ntake (grams per capta per day) Africa and the Planned economies South Asia ROW
Copniry; Age, sl Gander m Unprocessed red meat  m Processed meat = Fish Caribbean

Mota: MENA = Middle East™North Africa. ROW = rest of workd,

1 Souwrce: USDA, Economic Research Service, based on Tufts University Friedman School of Nutrition Science and Policy,
Gilobal Mutrition and Policy Consortium, Global Dietary Database.
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Sub-Saharan  Latin America Former Centrally Asia MENA/ High income/
Africa andthe  Planned economies South Asia ROW
Caribbean

Note: MENA = Middle East/North Alrica. ROW = rest of world.
Source: USDA, Economic Research Service, based on Tufts University Friedman School of Nutrition Science and Policy,
Global Nutrition and Policy Consortium, Global Dietary Database.
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Genética & Epigenética: 1.5
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