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Preparation of the Crystals of [NiFe] Hydrogenase Suitable for the Neutron Structure

Koji NISHIKAWA and Yoshiki HIGUCHI

Abstract

X-ray structure analysis method has been widely utilized to solve the structure of biological macromolecules. It is, however,

also well known that the hydrogen atoms and protons, which are important to understand the structure-function

relationship of them, are hardly visible in the electron density map due to the small atomic scattering factor of hydrogen. To

visualize hydrogen species, neutron structure analysis is the most powerful technique, because the nuclear scattering length

of hydrogen is comparable to those of other atoms comprising the protein molecules. Though many x-ray crystal structures of

[NiFe] hydrogenases were reported so far, the real proton pathway and reaction mechanism at the Ni-Fe active site are still

unclear. In this paper, we report how to prepare the high-quality large single crystals by using an improved crystallization

phase diagram for [NiFe] hydrogenase.
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Fig. 1 Schematic phase diagram for crystallization of
macromolecules.
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Fig. 2 Crystallization phase diagram of the [NiFe]
hydrogenase from DvMF.

Fig. 8 (a) Illustrative overhead drawing of the

crystallization case. Each well are
numbered from No. 1 to No. 6.
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Fig. 3 (b) Crystal growth over the time-course (0-184 h) of the crystallization experiment.
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Fig. 4 Effect of the initial concentrations of the protein and precipitant (MPD) for the final results of the
crystallization trials. (a) — (d) correspond to the crystallization conditions shown in Fig. 2, each other.
Values in mM and % indicate the concentration of the [NiFe] hydrogenase and MPD (droplets and

reservoir solution).

HE U, BB END 2 &, ~7ny
— FOMERARET 57-0I121F, MaEEEICH R R
0y FREDRICRES BELINNEETHL EEbNS.

HiEF
ARHFRN A A1 5 B 0D I ) S 2 i
g TS EMBE) OXBEZT THTE R,

RPN

1)  W. Lubitz, E. Reijerse and M. van Gastel: Chem. Rev,,
107(10) (2007) 4331.

2)  H.Ogata, S. Hirota, A. Nakahara, H. Komori, N. Shibata,
T. Kato, K. Kano and Y. Higuchi: Structure, 13(11) (2005)
1635.

3)
4)
5)

6)

7)
8)
9)

10)

340106-5

H. Ogata, K. Nishikawa and W. Lubitz: Nature,
520(7548) (2015) 571.

W. Lubitz, H Ogata., O. Ridiger. and E. Reijerse: Chem.
Rev., 114(8) (2014) 4081.

T. Krdmer, M. Kampa., W. Lubitz, M. van Gastel and
F. Neese: ChemBioChem, 14 (2013) 1898.

S. Dementin, B. Burlat, AL. De Lacey, A. Pardo,
G. Adryanczyk-Perrier, B. Guigliarelli, VM. Fernandez
and M. Rousset: J. Biol. Chem., 279(11) (2003) 10508.
VH. Teixeira, CM. Soares and AM. Baptista: Proteins,
70(3) (2008) 1010.

I. F. Galvan, A. Volbeda, JC. Fontecilla-Camps and
MJ. Field: Proteins, 73(1) (2008) 195.

Y. Higuchi, N. Yasuoka, M. Kakudo, Y. Katsube, T. Yagi
and H. Inokuchi: J. Biol. Chem., 262(6) (1987) 2823.

T. Yagi, K. Kimura, H. Daidoji, F. Sakai and S. Tamura:
J. Biochem, 79(3) (1976) 661.



