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TM assocation is biologically 
important
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Can we predict dimer structure 
from sequence?

…EAEITLIIFGVMAGVIGTILLISYGIRRL…
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Cα-H.....O Hydrogen BondsCα-H.....O bonds mediate 
dimerization

Senes A, Ubarretxena-Belandia I, Engelman DM. "The Calpha ---H...O hydrogen bond: a determinant of stability and specificity in 
transmembrane helix interactions." Proc Natl Acad Sci U S A. 2001 98(16), 9056-61
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Cα-H.....O Hydrogen BondsCα-H.....O hydrogen bonds

Not as strong as a canonical hydrogen bonds but still significant
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GXXXG motif facilitates Cα-H.....O 

ITLIIFGVMAGVIGTILLISYGIRRL



GXXXG motif facilitates Cα-H.....O 



GXXXG motif facilitates Cα-H.....O 



What is the Cα-H.....O mediated 
dimer structure? 

…EAEITLIIFGVMAGVIGTILLISYGIRRL…
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The homodimer space



Bias in the dimer space



∙Bias in the dimer space



Precompute favorable dimer geometries







GlycophorinA backbone 



GlycophorinA hydrogen 
bonds

NMR CATM



BNIP3 backbone



BNIP3 hydrogen bonds



EphA1 backbone
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ErbB4 prediction



ErbB1 prediction



Mitochondrial kinase

Pagliarini Lab, UW Madison



Mitochondrial kinase 
preliminary mutagenesis

Experiments by Pagliarini Lab and Ambalika Khadria



Conclusions

Predict known dimers accurately

− Backbone geometry/hydrogen bonds

− Sidechain hydrogen bonds

Predict alternative conformations

Preliminary experiments indicate accurate 
prediction of interface for unknown proteins



Thank You

Collaborator
Ben Mueller

Advisor
 Alessandro Senes

Experiments
 Ambalika Khadria and Loren Lapointe

CATM

http://seneslab.biochem.wisc.edu/cgi-bin/TMAtlas15.pl
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