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Challenges in understanding (human) genomes
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Scientific breakthroughs in the 21 century

-

• Full genome sequencing
•
• RNA interference
•
•
• Evolution in action
•
• Human genetic variation
• Cellular reprogramming
• Ardipithecus ramidus
•
• HIV treatment as prevention 
•
• Cancer immunotherapy
•
• CRISPR genome-editing method
•
•
• Single-cell sequencing
•
• COVID-19 vaccine
• An AI brings protein structures to all
•





8

-

-022- -



We need to understand how genes are regulated at molecular level
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From electric circuits to genetic circuits
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Flip-flop switch (toggle) – a memory element
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First artificial genetic circuits
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Synchronized oscillatory genetic circuit
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• Genetic circuit design automation. Science, 
352(6281), aac7341–aac7341.
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CRISPRi
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CRISPRi/CRISPRa in eukarotes

- - Front. Mol. Biosci. 2022 9



Andvanced CRISPR-based devices
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CRISPR/dCas9
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CRISPR/dCas9
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PNAS 2019 116 –
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“What I cannot create, I do 
not understand” -


