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Feero WG, Guttmacher AE, Collins FS. Genomic medicine
‒an updated primer. NEJM 2010
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~2001  ~past 15 years
Metaphors, images, literary and cultural references 
used in the announcement of the ‘working draft’ of the 
genome & today when daily speaking of genomics
made & make reference to

•maps (unexplored territory, discovery)
•books (knowledge, record)
•computers (decoding, deciphering)
• religious themes (book of life, revelation)
• linguistics (nucleotide=letter, gene=word,

DNA=language, alphabet, grammar...)

Nerlich B et al. The book of life: how the completion of the Human Genome 
Project was revealed to the public. Health 2002; 6: 445-469.
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metaphors have real effects

do not fabricate false hopes
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Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 
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Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 

metaphors should not contribute 
to undue genetization
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Language is not a new metaphor for DNA.

Robert Pollack, Signs of Life, 1994: genome = text.
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The definition of Public Health is not unidimensional, 
it has 5 facets  or dimensions

A sculpture
has several dimensions.

The nature 
of other things in life

is also
pluridimensional.

Author of the sculpture: Jaume Plensa

Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 
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Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 
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Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 

Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 
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Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 

Source: Porta M, ed. A dictionary of epidemiology. 6th. edition (2014). 
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RELEVANCE 
 1. The importance for existing ideas or practices. The degree to which a 

study, program, policy, or organization should theoretically change or 
can actually influence knowledge, beliefs, ideas, attitudes, decisions, 
actions, policies, structures, procedures, techniques, or processes of all 
sorts (social, cultural, political, organizational, individual, medical, 
biological, etc.). 

 2. In epidemiology, a relevant study or program may be one that makes a 
practical or a theoretical contribution to the identification, 
characterization, understanding, or solution of a public health, 
environmental, social, clinical, biological, or technological problem. 
EPIDEMIOLOGICAL RESEARCH usually aims at having social, 
environmental, or public health relevance; epidemiological studies often 
also have clinical, biological, methodological, or technological 
relevance. 

 3. In clinical and epidemiological research, relevance is commonly used as 
a synonym of importance and of SIGNIFICANCE. Statistical significance 
must be distinguished from clinical and public health significance. A 
statistically significant effect may be found in a study with a large 
number of participants and yet lack clinical or public health significance 
(because the magnitude of the effect is small, for instance). Hence, 
statistical significance should never be assumed to equal significance, 
and significance encompasses more than statistical significance. 
Clinical studies usually aim at being clinically significant, important, or 
relevant for the care of patients. Sometimes, epidemiological and 
clinical studies are also mechanistically relevant; e.g., they produce 
knowledge on mechanisms of disease.1-3,5-9,25,26,28,91,101,202,222 See also 
MECHANISTIC EPIDEMIOLOGY; MINIMALLY IMPORTANT DIFFERENCE; 
SIGNIFICANCE, CLINICAL. 
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Clinton and Blair hail gene 'triumph'
Staff and agencies

Monday June 26, 2000

Bill Clinton today congratulated scientists on a 
"stunning and humbling achievement" in a joint 
announcement with Tony Blair called to mark the 
decoding of the human genome.

Speaking from the White House, Mr Clinton said: "Our 
children's children will only know cancer as a 
constellation of stars" and hailed the completion of the 
project after a 10-year race that cost billions.
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Lewis J. The performance of  a lifetime: a metaphor for the phenotype. 
Perspectives in Biology & Medicine 1999.

organism  =  a performance of  the genomic text.
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Once the complexities
of  DNA’s context-dependence
are taken into account,
pure genetic upward causation
is an insufficient explanation.

We need to reshape the guiding metaphors used
to interpret the genome’s causal significance.

The metaphors that molecular biologists have used
to present their work
have failed to convey the complex relationship
between genotype and phenotype.

Contexts: Genomic
Cellular

Organismic
Pathophysiologic

Environmental

Lewis J. The performance of  a lifetime: a metaphor for the phenotype. 
Perspectives in Biology & Medicine 1999.

organism  =  a performance of  the genomic text.

Lewis J. The performance of  a lifetime: a metaphor for the phenotype. 
Perspectives in Biology & Medicine 1999.
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Beveridge:
The important thing to realize is that 
the conjuring up of the idea is not a deliberate, voluntary act. 
It is something that happens to us 
rather than something we do.

Lewis J. The performance of  a lifetime: a metaphor for the phenotype. 
Perspectives in Biology & Medicine 1999.

It happened in class. (The idea for the genome / jazz metaphor).
I was explaining Lewis’ metaphor.

It is not possible deliberately to create ideas or to control their 
creation. When a difficulty stimulates the mind, suggested 
solutions just automatically spring into the consciousness. The 
variety and quality of the suggestions are functions of how 
well prepared our mind is by past experience and education 
pertinent to the particular problem.
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Metaphors and jazz and genetics:
three words of caution

1: There are many ways to understand the 
nature, attributes and functions of metaphors; 
I here use just one.

2: No single metaphor could grasp the 
multiple realities, meanings and implications 
that the human genome sequence holds; 
I here emphasise just a couple.

3: Jazz is so diverse...! 
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The style of a jazz musician is unique. 
Why is it unique? Noy easy to tell...

A specific performance depends on:

(a) the original themes, the scripts he uses; 

(b) his personal story, the music he has 
listened to, the musicians he has played with, 
daily training & practice; 

(c) his personal talent, something innate; 

(d) the mood of the moment;

(e) the interactions with the environment,
the dialogue with the audience...

What is crucial in DNA functioning is the double ability

• to preserve the message through generations 
(stability), and

• to adapt to a changing environment
through an array of different functions:

– DNA repair, or apoptosis in case of serious damage

– hypermutability in bacteria 
to overcome environmental stress

– mutations and selection to provide better adaptation
to changing environments
e.g., the thalassemic trait in Sardinia 
was positively selected 
because it conferred resistance to malaria.

Therefore, in DNA we have a balance 
between conservation, improvisation, and
reuse of old structures for different purposes.
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Why the metaphor of jazz?
The script of a ballad, the original text 
(e.g., Let’s get lost),  is frequently used 
for “adaptation” and interpretation, 

like, in the case of DNA, 
the original sequence is “reinterpreted” 
depending on the context 
based on mechanisms as

– Methylation of promoters
– Alternative splicing

– Methylation of promoters, 
i.e., change in the expression of genes, 
which are transcribed or not into RNA 
(and translated into proteins)
depending on need.

– Alternative splicing: the old equation
“one gene - one protein” is no longer true,
each gene can be used to produce different proteins, 
even combining sequences with adjacent genes.

The original DNA sequence is “interpreted” 
depending on the context 
based on such mechanisms.
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– Methylation of promoters, 
i.e., change in the expression of genes, 
which are transcribed or not into RNA 
(and translated into proteins)
depending on need.

– Alternative splicing.

The original DNA sequence is “interpreted” 
depending on the context 
based on such mechanisms.

yet, when I crafted the 
genome / jazz metaphor
I did not have in mind

many specific mechanisms

Feero WG, Guttmacher AE, Collins FS. Genomic medicine
‒an updated primer. NEJM 2010
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La fama

Haber visto crecer a Buenos Aires, crecer y declinar. 
Recordar el patio de tierra y la parra, el zaguán y el aljibe.
Haber heredado el inglés, haber interrogado el sajón. 
Profesar el amor del alemán y la nostalgia del latín.
Haber conversado en Palermo con un viejo asesino. 
Agradecer el ajedrez y el jazmín, los tigres y el hexámetro.
Leer a Macedonio Fernández con la voz que fue suya.
Conocer las ilustres incertidumbres que son la metafísica.
Haber honrado espadas y querer razonablemente la paz.
No ser codiocoso de islas. 
No haber salido de mi biblioteca.
Ser Alonso Quijano y no atreverme a ser don Quijote. 
Haber enseñado lo que no sé a quienes sabrán más que yo.
Agradecer las dones de la luna y de Paul Verlaine. [...]
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[...] Haber urdido algún endecasílabo.
Haber vuelto a contar antiguas historias.
Haber ordenado en el dialecto de nuestro tiempo

las cinco o seis metáforas.
Haber eludido sobornos.
Ser ciudadano de Ginebra, de Montevideo, de Austin y

(como todos los hombres) de Roma.
Ser devoto de Conrad.
Ser esa cosa que nadie puede definir: argentino.
Ser ciego.
Ninguna de esas cosas es rara y su conjunto me depara 

una fama que no acabo de comprender.

Jorge Luis Borges, La fama.

... it may thus be warrented to remember the radical 
warning –the fascinating suspicion– of Borges:

“[...] es quizá un error suponer que puedan 
inventarse metáforas. Las verdaderas, las 
que formulan íntimas conexiones entre una 
imagen y otra, han existido siempre; las 
que aún podemos inventar son las falsas, 
las que no vale la pena inventar.”

J.L. Borges. Nathaniel Hawthorne.
In: Otras inquisiciones.
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... it may thus be warrented to remember the radical 
warning –the fascinating suspicion– of Borges:

“[...] it is perhaps an error to assume that 
metaphors can be invented. The true 
metaphors, those that formulate intimate 
connections between an image & another, 
they have always existed; the metaphors 
we can still invent are the false metaphors, 
those that it is not worth inventing.”

J.L. Borges. Nathaniel Hawthorne.
In: Otras inquisiciones.

... it may thus be warrented to remember the radical 
warning –the fascinating suspicion– of Borges:

“[...] it is perhaps an error to assume that 
metaphors can be invented. The true 
metaphors, those that formulate intimate 
connections between an image & another, 
they have always existed; the metaphors 
we can still invent are the false metaphors, 
those that it is not worth inventing.”

J.L. Borges. Nathaniel Hawthorne.
In: Otras inquisiciones.
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www.imim.es

THANK YOU
FOR YOUR ATTENTION

https://download.lww.com/wolterskluwer_vitalstream_com/
PermaLink/EDE/B/EDE_29_6_2018_07_31_WILCOX_18
-0111_SDC1.pdf
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Claves de razón práctica 
enero-febrero 2013

https://www.geyseco.es/epi2014/docum

entos/2012_CLAVES-beyondSpotify.pdf

“Más allá de esta metáfora algo importante está en juego: 
el papel de la cultura, de la salud pública y de las otras 

ciencias sociales, de la salud y de la vida
en la construcción social de riesgos y metáforas 

relacionadas con la genética y la salud.”
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“the powerful notion of causal base rates...”

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

“denominator neglect, duration neglect, availability cascades, substitution,

insensitivity to the quality of information, risk aversion, 

intuitive judgments under uncertainty, framing, priming, anchoring...”
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www.elisabettafarina.com

http://www.who.int/reproductive-health/artforhealth/gallery.htm

Anish Kapoor
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Ad: "Order your genetic test kit today"
"Preventive health profile" • $50 • 19 genes

"...You have a favorable profile
that helps fight oxidative stress..."

U.S. Government Accountability Office (GAO)

Nutrigenetic testing
"...That industry represents a fraudulent mutation

of the genetics industry..."
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Dexter Gordon 
by Herman Leonard
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On the right, each line segment represents a genomic fragment whose sequence 
has been determined at each end (arrows). On the left, blue rectangles represent 
contiguous stretches of reassembled sequence. This visualization tool allows rapid 
inspection of the automated assemblies produced by JAZZ. The genome shown is 
that of the white rot fungus Phanerochaete chrysosporium.

We have used the IBM SP to develop and test our 
newly developed large-scale genome assembly 
system, JAZZ, which reconstructs contiguous genome 
sequences by overlapping the short subsequences 
that can be determined using modern DNA 
sequencing technology. JAZZ self-consistently uses 
pair-end information in the construction of contigs, 
and produces ordered and oriented sequence 
scaffolds as output. An initial mouse genome 
assembly has been carried out. The test dataset 
consisted of mouse sequence fragments that, on 
average, cover each base of the mouse genome three 
times-a total of 14 million sequence fragments. We 
assembled these fragments into approximately one 
million 3,000-base-pair contiguous sequences. This 
assembly required over 100,000 hours of processor 
time, primarily for the fragment comparison step. We 
are now prepared to assemble future mammalian 
genome datasets, enabling public whole genome 
sequencing efforts.


