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Table S1: Hydrogen bond lengths (d), electron densities (pcp) and potential energy
(Vcp) at critical points, and bond energies (Eyg) for the Se—H---X and X—H--Se (X=0,
N) in selected conformers of the selenocysteine and related ions

Species Type d(A)  pcp Vep (hartree)  Egg (kJ/mol)
O-H---Se 2363 0.024 -0.015 -19.1
O-H---Se 2422 0.021 -0.012 -16.2
O-H---Se 2493 0.019 -0.011 -14.1
Neutral O-H---Se 2437 0.021 -0.012 -16.0
Se-H--O  2.574  0.009 -0.006 -7.9
Se-H--O  2.481 0.011 -0.007 9.2
Se-H--O  2.424 0.012 -0.007 9.4
Se-H--O  2.431 0.012 -0.008 -10.1
O-H---Se  2.157 0.038 -0.026 345
O-H--Se 2.179 0.037 -0.025 -32.2
N-H--Se  2.682 0.015 -0.009 -11.3
O-H---Se 2224 0.033 -0.022 -28.2
N-H--Se  2.673  0.015 -0.009 -11.9
N-H--Se  2.514 0.019 -0.011 -14.8
N-H--Se 2451 0.022 -0.013 -16.9
N-H--Se  2.683  0.015 -0.009 -11.2
Deprotonated N-H--Se  2.697 0.015 -0.009 -11.2
N-H--Se 2.714 0.014 -0.008 -10.8
N-H--Se  2.657 0.015 -0.009 -11.6
N-H--Se 2.605 0.016 -0.009 -12.5
N-H--Se 2.629 0.016 -0.009 -12.0
N-H--Se 2.734 0.014 -0.008 -10.9
Se-H--N  2.646 0.011 -0.007 -8.9
Se-H--O 1981 0.028 -0.018 -24.2
Se-H-N  2.570  0.012 -0.007 -9.6
N-H--Se  2.488 0.021 -0.012 -153
N-H--Se  2.506 0.020 -0.011 -14.8
N-H--Se  2.511  0.020 -0.011 -14.8
N-H--Se  2.507  0.020 -0.011 -14.9
N-H--Se 2.512 0.020 -0.011 -14.7
N-H--Se  2.511  0.020 -0.011 -14.7
Protonated Se-H--O  2.563 0.009 -0.006 -7.8
Se-H--O  2.572  0.009 -0.006 -7.8
O-H--Se 2414 0.023 -0.013 -17.4
N-H--Se  2.403  0.025 -0.014 -19.0
Se-H--O  2.523 0.010 -0.007 -8.6
N-H--Se 2.731 0.013 -0.008 -10.3

O-H--Se 2575 0.016 -0.009 -11.6




Table S2: First ionization energies (eV) of Se atom at different levels®

State BHandHLYP B3LYP MP2 CCSD(T) Experiment
3d"%4s*4p* 0.00 0.00 0.00 0.00
3d"%4s*4p’ 9.67 9.85 9.23 9.38 9.75

(8.98) (9.02)

* Electronic energies calculated at the 6-311++G(2df2p) basis set. Data in
parentheses obtained by the 6-311++G(d,p) basis set. Experimental data taken from
http://www.webelements.com/selenium/atoms.html, and Kramida, A., Ralchenko, Yu.,
Reader, J., and NIST ASD Team (2013). NIST Atomic Spectra Database (ver. 5.1),
National Institute of Standards and Technology, Gaithersburg, MD. Online available:
http://physics.nist.gov/asd.



Cartesian coordinates of representative selenocysteine conformers

Optimized at BHandHLYP/6-311++G(d, p) level of theory
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