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CBC structure (1)

C. Mazza et al., The EMBO Journal 2002



CBC structure (2)

Calero, G at al., Nature Struct. Biol., 2002
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Gibbs free energy told us, that:

1. CBC prefers to bind dinucleotides.

2. Stacking of Y138 is more efficient with
the bigger base.

3. Intaractions with the first transcribed
nucleoside plays a key role.

Among all known cap binding proteins this
CBC feature is a unique one.



‘Natively unfolded’ proteins in the journals:
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>30 % of eukaryotic proteins have disordered
regions of lenght > 50 residues

Dunker et al., ). of Mol. Graph. and Modelling 2001
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-> Coupling of folding and binding for unstructured
proteins

Dyson & Wright, Curr. Opinion in Struct. Biol. 2002



Flexible

ASerx

ASrigid! ASerx<O and IASerX| > |ASri9id|

Because AG=AH-TAS, assuming AH,;;y=AHge,
=> AC'rigid<AGerx



Taxol

interacts with an
intrinsically disordered
region of Bcl-2 protein

Wallace & Janes, Biochem.
Soc. Transactions 2003

and is commonly used
as anti-tumor drug
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Ribavirin
Is a anti-virial drug used
against polio and HCV

It appeared to inract with elF4E
as efficient as m’GTP

Kentnis A. et al., PNAS 2004

How does it interact with CBC?




Crystalized cap-binding proteins...

methyltransferase polymerase



...have something in common

Tyr 20

Trp 102

CBC elF4E

Trp 814

Met 855
Phe 180

Lys 32 Leu 206

VP 39 Dcp-S
cap 2'-O-methyltransferase mRNA polymerase cp-



Ab initio quantum calculations of
the interaction energy

1. Why stacking is always used by these proteins?

2. How much does the N(7) methyl group ‘help’?

3. Is the cap binded more tightly by ‘sandwiching’
bases?

4. Is it better if the stacking partners are the same?



Stacking and cation-m interactions in
ATP-binding proteins

Ma L, et al.,, JMB 2004

To describe the interactions more properly one has
to use Moller-Plesset 2nd order perturbation
calculation in 6-311G*+ basis set...



Does CBC have ‘talking’ tyrosines?

Tyr 20

Preliminary results of CBC
mutants binding studies
suggest the cooperativity of
between the two centers

Tyrad Tyr 138

It would be great to
perform some kinetic
experiments...
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