Protein-RNA interactions

As seen by structural biology
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Structural biology techniques
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Gene expression program
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RNA binding proteins
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RNA binding proteins of two types:

- eNZymes
polymerase, nuclease, modifying enzymes

- binding proteins
protection, folding (chaperone), gene regulation



Modular architecture of RNA-binding proteins
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Protein-RNA interactions

As seen by structural biology

e Basic description
» Basic principles & Binding modes
* Thermodynamics



RNA-binding modules are often combined to perform
multiple functional roles
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Taken from Lunde et al. Nat. Rev Mol. Cell Biol 2007



Positive cooperativity in RNA-binding
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snR47: UUUUCUUUUUUCUUAUUCUUAUU

snR13: CCCCGUAGAAAAUCUUAGUAAUCCUUCUUACAUUG
SL: GGUAGUAUAACAAUAUCCGUGUUGUUAUAGUACC

1/2 snR13: AAUCUUAGUAAUC



What information is recognized by proteins:

Recognition of RNA sequence Recognition of RNA shape
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What recognition mode is used by proteins:

Induced fit Rigid-body docking
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Induced fit recognition

Examples



Induced fit binding
5’cap binding protein, CBP20-CBP8&0

CBP20-CBP&0

Mazza et al, EMBO J (2002)



CBP20-m7GpppG contacts
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Induced fit binding



Rigid body docking

Examples



Viral B2 protein supresses RNAi by masking Rigid-body docking
dsRNA or siRNA.

RINA cleavage complex

Taken from Chao et al. Nat. Struct. Mol. Biol 2005



What recognition mode is used by proteins:

Induced fit Rigid-body docking




