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Looping-based Transc-rlptFo

ADNA is constantly changing conformations
AEvery once in a while it loops (stochastic process)
ALooping probability — Transcriptional activity
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Looping Shown in Bacteria
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Amit et al., Celk011




Protein Binding to DNA




Reporter
Amit et al., Celk011
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Transcription Regullat—lon

ARegulation by Transcription FactorsTEs)binding DNA
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Transcription Regulation

ARegulation by Transcription Factors (TFs) binding DNA
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Transcription Regullat—lon

ARegulation by Transcription Factors (TFs) binding DNA
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Physical Mechanism

AKnown mechanisms: TF alteiBNA locally
ABending Z No longrangeeffect, few TFs bend DNA

ATwisting z No longrangeeffect, few TFs twist DNA
AStiffening z No longrange effect

ANot addressing chromatin modification
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Excluded Volume
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AANny DNA binding protein carincreaseor decrease
looping probability depending its orientation
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S
DNA Model

DNA
Discrete chain of straight links. For link

ABending energy: gebend =@i} — £

ATwisting energy: sE= £cjo; — )’

enan volume: |
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Alocal stiffening: rd
ALOC3| bending: Effect|v>e width
DNA width
TFs & RNAP Wang et al., Macromolecule2011
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