Genomig solutions
to sustainable
development

6 May 2025

Sebastian M. Waszak, Ph.D.

Assistant Professor, Life Sciences, EPFL
Associate Adjunct Professor, Neurology, UCSF



m
-
"Il
—

Recap

B \Week 1 — UN SGDs & Environmentalism

m \Week 2 — Personalized & Sustainable Healthcare

® Week 3 — Health Inequality & Genomic Medicine

® \Week 4 — Gender & Health

B \Week 5 — Conservation & Ancient Genomics

m \Week 6 — Environmental DNA

® Week 7 — Mining Microbiomes for Future Therapeutics
® \WWeek 8 — Agrigenomics

B \Week 9 — Synthetic Biology

® \Week 10 — Real-time Genomics
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Written exam

BExam type: Multiple choice with 1 to 5 correct answers (right or wrong)
BENumber of questions: 40

BScoring: 1 point per correct answer (ie, 0 to 5 points per question)
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Example questions

Q1: Which statement (statements) about methane and its role in climate change is (are) correct?

1. Methane has a longer atmospheric lifespan than carbon dioxide.

2. Methane is more effective than carbon dioxide at trapping heat in the atmosphere over a 20-year period.

3. Methane contributes little to the current global warming effect.

4. Reducing methane emissions could help achieve international climate goals.

5. The global warming potential of 1 kg of methane is the same as that of 1 kg of CO2 over a period of 20 years.

BlIO-312 Genomic solutions to sustainable development

= Ecole

polytechnique
fédérale
de Lausanne



cPi-L

Example questions

Q1: Which statement (statements) about methane and its role in climate change is (are) correct?

1. Methane has a longer atmospheric lifespan than carbon dioxide.

Methane is more effective than carbon dioxide at trapping heat in the atmosphere over a 20-year period.
Methane contributes little to the current global warming effect.

Reducing methane emissions could help achieve international climate goals.

The global warming potential of 1 kg of methane is the same as that of 1 kg of COZ2 over a period of 20 years.

S

Q2: How does the SDG Wedding Cake Model reframe traditional development thinking, and what implications
does this have for sustainability policy?

It inverts the usual development hierarchy by placing the economy as the foundation of sustainabillity.

It highlights that without a stable biosphere, neither social development nor economic progress is sustainable.
It encourages siloed policymaking by separating social, economic, and environmental goals.

It aligns with the idea that respecting planetary boundaries is a prerequisite for long-term human well-being.

It suggests that economic activities should be designed to operate within both social and ecological constraints.
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Practical session 1: Kakapo eDNA
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Figure 4. The critically endangered kakapo and its New Zealanc habitat. (a) A kekapo (picture credit: Lyd a Uddstrom). (b) Map enhancemrent of
sampling locations 01 Whenua Hou, New Zealand (service layer credit. Esri, Maxar, GeokEye, Earthstar, Geographics, CNES/Airbus DS, USDA, LUSGS,

: AeroGRIC, IGN, and the CIS User Cecmmunity).
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Practical session 2: Kakapo eDNA

1.
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Variant calling
2. Visualization of sequence variants

Investigating origin of unaligned reads by
taxonomic classification

[T" README 8 License Ve
Oxford
Technolcgies

Medaka

medusy 5 3 tocl to create consensus sequences and variant cal's from nanopore sequancing data. This task is

performad using naural networks applied a pileup of individual saquancing reads aqanst a referance sequence,
mzstly commeenly either a drall assemizly or a databese reflerence sequence, I provides slale-gf-the-arl resulls
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Practical session 3: Freshwater eDNA
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Figure 1. Frashwater m crobiomr e study design and =xper mental setup. (al Schematic map of Cambridgz (LK), il Lstrating samealirg |ooaticns (colour-
codad) along the Rver Cam. Gaographic coord nates of lattude anc lengitude are expressad 23 decimal fract ons acoorcirg to th clobal costioning
systern. (B} Leboratory workflow to monitz- bactesisl communities “rom freshwater saroles a3 rg nerczore sequendrg (Mate-iaks 2~d metheds)
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Software/lT preparations

BEVMware Horizon: https://vdi.epfl.ch/portal/webclient/#/home

BCZ ID account: https://czid.org/

I)CzZID

Metagenomic Analysis made

The ne-code, cloud-based bioinformatics tool for researchers

Register Now >

5 and Privecy Policy.

121+ | 320,000+
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