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G-quadruplexes are promoter elements
controlling nucleosome exclusion and RNA
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Non-B DNA constitutes 13% of the human genome
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G-quadruplex (G4) as a double-edged sword in the genome

1) Increase mutation burden
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2) Involved in transcription regulation
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Background

e Eukaryotic transcription requires open chromatin at promoters

* Nucleosome (#/JM7ZK) exclusion is essential for open chromatin

However:

* No universal promoter element has been identified that directly explains how

chromatin opening is established



Hypothesis

* Key idea

* DNA secondary structures may act as promoter elements

* Focus on:

e G-quadruplexes (G4s)
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Outline

* G4 in promoter
* G4 in nucleosome
* G4 in intergenic region

* G4 in transcription (TATA box and RNA pol 1)



Outline

* G4 in promoter



R1. G4s are enriched at promoters and correlate with activity
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R1. G4s are enriched at promoters and correlate with activity
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Outline

* G4 in nucleosome

Does G4 actively shape chromatin architecture, particularly

nucleosome exclusion?
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R2. G4s localize at nucleosome-depleted regions (NDRs)
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R2. G4-mediated nucleosome exclusion is independent of other regulators
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Outline

* G4 in intergenic region

Is this property restricted to promoters, or does it represent
a general principle across the genome?
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MNase-seq signal

R3. G4s exclude nucleosomes genome-wide
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Outline

* G4 in transcription

Does G4 causally contribute to transcription?
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R4. G4 promoter mutations decrease transcription
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Outline

* G4 in transcription TATA box

How do G4s mechanistically compare with classical promoter

elements such as the TATA box?

18



R5. G4s are enriched at promoters and correlate with activity
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Outline

* G4 in transcription RNA pol I

Do G4 structures also directly influence RNA polymerase li

dynamics?
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R6. G4 stabilization results in Pol Il promoter pause-release
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Take home message

Collectively, this study establishes G4s as structural promoter elements that function
at multiple levels:

1. Gene activity

facilitating gene transcription

2. Chromatin architecture

excluding nucleosomes and creating open promoters

3. Transcription kinetics

promoting pol Il pause—release



Thank you
Welcome any questions



