SESSION 4

GENETICS

7

FRENCH

GENETICS - Glossary
) Learn this vocabulary list and be ready fo play a memory game in class.

ENGLISH FRENCH ENGLISH
Un noyau A nucleus Trisomie 21 Down('s) syndrome
Une cellule souche | A stem cell Mucoviscidose Cystic fibrosis

/ai/

Un alléle Anallele /i:/ Anémie falciforme | Sicke cell anaemia
La méiose Meiosis /ai/ Hémophilie Haemophilia /i:/
Une hélice A helix Récessif Recessive
La cartographie The mapping Autosomique Autosomal
La configuration The genetic Homozygote Homozygous
génétique makeup

Une anomalie
génétique

A genetic defect

Indifférencié

Undifferentiated

Un géne A faulty gene Situé Located
défectueux

Une malformation | A birth defect Enucléé Enucleated
congénitale

L'hérédite Inheritance Hériter Inherit

La descendance The offspring Muter Mutate

La progéniture The progeny Se diviser Divide /ai/
Les maladies Orphan diseases Correspondre Match
orphelines

Des siamois Conjoined twins Se répliquer Replicate
La manipulation Genetic Coder Encode
génétique engineering

Un dépistage Screening (Trans)porter Carry
L'amélioration Genetic Se renouveler Renew
génétique enhancement

Une empreinte A fingerprint Transmettre Pass
digitale

L'éugénisme Eugenics Transférer Transfer
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e Brainstorming

1) Could you give a definition of genomics? Are you interested in that field?
2) Can you name a few genetic diseases?

3) What do you know about the Human Genome Project?

o VIDEO: 'the Genome Project’

1) Before watching the video, do this matching exercise:

GENETICS
1. Random a. Sources, origines
2. Untangle b. Dépister
3. Screen for c. Aléatoire
4. Immeasurable d. Déméler
5. Rooft causes e. Incommensurable %
2) Now listen and take notes. 1@

. THE G-NOME PROTECT
3) Translate the following sentences:

a. Les anomalies génétiques, comme la trisomie 21, peuvent &tre dépistées avant la naissance.

b. L'eugénisme vise a améliorer |'espéce humaine en intervenant sur le patrimoine génétique
(« gene pool »).

c. The Human Genome Project, which began in 1990, was a massive international effort carried
out by 20 research centers and universities in 6 countries.

d. HGP, one of the most ambitious scientific projects ever undertaken, achieved a monumental
goal: sequencing the entire human genome.

o Speaking - This or that?

You are at the geneticist’s office for your future baby’s gene selection. Unfortunately, you cannot afford
all the options, so you will have to make some choices.

Would you rather choose? Discuss with your neighbor.

. Fun time: Gattaca

Watch the trailer and/or a scene from the 1997 movie Gattaca, directed by
Andrew Niccol.
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e In-depths: Read the following article and do a bit of research on the subject so you can
give a brief account of your findings.

Why sequencing the human genome failed to produce big breakthroughs in disease
The Conversation, February 2020

An emergency room physician, initially unable to diagnose a disoriented patient, finds on the patient a wallet-sized
card providing access to his genome, or all his DNA. The physician quickly searches the genome, diagnoses the
problem and sends the patient off for a gene-therapy cure. That’s what a Pulitzer prize-winning journalist imagined
2020 would look like when she reported on the Human Genome Project back in 1996.

A new era in medicine?

The Human Genome Project was an international scientific collaboration that successfully mapped, sequenced and
made publicly available the genetic content of human chromosomes — or all human DNA. Taking place between
1990 and 2003, the project caused many to speculate about the future of medicine. In 1996, Walter Gilbert, a Nobel
laureate, said, “The results of the Human Genome Project will produce a tremendous shift in the way we can do
medicine and attack problems of human disease.” In 2000, Francis Collins, then head of the HGP at the National
Institutes of Health, predicted, “Perhaps in another 15 or 20 years, you will see a complete transformation in
therapeutic medicine.” The same year, President Bill Clinton stated the Human Genome Project would “revolutionize
the diagnosis, prevention and treatment of most, if not all, human diseases.”

It is now 2020 and no one carries a genome card. Physicians typically do not examine your DNA to diagnose or treat
you. Why not? As I explain in a recent article in the Journal of Neurogenetics, the causes of common debilitating
diseases are complex, so they typically are not amenable to simple genetic treatments, despite the hope and hype to
the contrary.

Causation is complex

The idea that a single gene can cause common diseases has been around for several decades. In the late 1980s and
early 1990s, high-profile scientific journals, including Nature and JAMA, announced single-gene causation of bipolar
disorder, schizophrenia and alcoholism, among other conditions and behaviors. These articles drew massive attention
in the popular media, but were soon retracted or failed attempts at replication. These reevaluations completely
undermined the initial conclusions, which often had relied on misguided statistical tests. Biologists were generally
aware of these developments, though the follow-up studies received little attention in popular media.

There are indeed individual gene mutations that cause devastating disorders, such as Huntington’s disease. But most
common debilitating diseases are not caused by a mutation of a single gene. This is because people who have a
debilitating genetic disease, on average, do not survive long enough to have numerous healthy children. In other
words, there is strong evolutionary pressure against such mutations. Huntington’s disease is an exception that endures
because it typically does not produce symptoms until a patient is beyond their reproductive years. Although new
mutations for many other disabling conditions occur by chance, they don’t become frequent in the population.

Instead, most common debilitating diseases are caused by combinations of mutations in many genes, each having a
very small effect. They interact with one another and with environmental factors, modifying the production of
proteins from genes. The many kinds of microbes that live within the human body can play a role, too.

Since common serious diseases are rarely caused by single-gene mutations, they cannot be cured by replacing the
mutated gene with a normal copy, the premise for gene therapy. Gene therapy has gradually progressed in research
along a very bumpy path, which has included accidentally causing leukemia and at least one death, but doctors
recently have been successful treating some rare diseases in which a single-gene mutation has had a large effect.
Gene therapy for rare single-gene disorders is likely to succeed, but must be tailored to each individual condition.
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The enormous cost and the relatively small number of patients who can be helped by such a treatment may create
insurmountable financial barriers in these cases. For many diseases, gene therapy may never be useful.

A new era for biologists

The Human Genome Project has had an enormous impact on almost every field of biological research, by spurring
technical advances that facilitate fast, precise and relatively inexpensive sequencing and manipulation of DNA. But
these advances in research methods have not led to dramatic improvements in treatment of common debilitating
diseases.

Although you cannot bring your genome card to your next doctor’s appointment, perhaps you can bring a more
nuanced understanding of the relationship between genes and disease. A more accurate understanding of disease
causation may insulate patients against unrealistic stories and false promises.
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