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Biological context Methods and results

Frequenin is a 190 amino acid N-terminally myristoy- Recombinant un-myristoylated rat frequenin (rfrq)
lated globular protein involved in the efficient trans- was expressed using the pET-16b vectorEncoli
duction of nerve stimuli in synaptic nerve endings strain BL21(DE3). These were grown at J7 in
where it potentiates neurotransmitter release. It be- Martek9 medium (Martek Bioscience Corp., MD) and
longs to a large family of neuronal calcium binding induced with IPTG at an yo of 0.5. The overnight
proteins, which share a common structural motif, the growth was pelleted, resuspended in 15 ml of 200 mM
EF-hand, and of which two sub-groups with different KCI/1 mM EGTA/L mM DTT/1 mM MgChk/50 mM
calcium binding characteristics exist. Frequenin was potassium HEPES, pH 7.5 and disrupted by sonica-
originally isolated fromDrosophilabased on its abil-  tion. Cell debris, insoluble proteins and nucleic acids
ity to potentiate post-synaptic efficacy and to facilitate were precipitated with streptomycin sulfate. CaCl
neurotransmitter release at neuromuscular junctionswas added to a final concentration of 2 mM and
(Pongs et al., 1993). In yeast, frequenin has been after filtration the lysate was applied to a Phenyl
shown to activate phosphotiylinositol-4-OH kinase, Sepharose High Performance column (Pharmacia
thus implicating it as an important regulator of phos- Biotech, Sweden), pre-equilibrated with buffer A con-
phoinositides, membrane-specific second messengersaining 1 mM MgCp/1 mM DTT/1 mM CaCp/20 mM
which control functions such as membrane traffick- Tris-HCI, pH 7.9. Rfrqg was eluted with 20-25 ml of
ing, cytoskeletal organisation and other signalling buffer B containing 1 mM MgG/1 mM DTT/2 mM
proteins (Hendricks et al., 1999). Frequenin has also EGTA/20 mM Tris-HCI, pH 7.9. Calcium was added
been observed to stimulate the activity of calcineurin, to a final concentration of 4 mM. The sample was ap-
phosphodiesterase, NO-synthetase and of guanylateplied to a HiTrap Q column (Pharmacia Biotech, Swe-
cyclase (Pongs et al., 1993). The assignments reportedden) equilibrated with buffer A, washed and eluted
here provide the basis for a structural investigation with a linear NaCl gradient in buffer A.

of the function and calcium binding properties of Uniformly 15N-, 13C- and 15N/13C-labeled pro-
frequenin. teins were obtained by growing the over-expressing
_— bacteria in the respective Martek9 media. Purity and
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arginines. Overlap problems occurred especially in the
81 1 central part of the!>N-edited spectra, in th&3C?-

51 1 region, and in the aromatic region. The latter hindered
1 full assignment of Trp, Tyr and Phe side chains. Nine
- a-helices were identified from the pattern of short-
and medium-range NOEs and from the weighted av-
erage secondary shifts of backbone atdA@, 13C®,
13¢B, and 15N of each residue, Figure 1. There are
four three-residup-strand structures with consecutive
large secondary shifts, located in the typical calcium
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10 e e e The assignments ofH, 13C and 1°N chemical
Amino acid shifts of C&+-loaded un-myristoylated rfrq have been

Figure 1. The Weighted Average Secondary chemical Shifts deposited in the BioMagResBank database (accession
(WASS) of 1, 13C?, 13CP and 13C’ give information on the  nymper 4378)

secondary structure of rfrg. For each residue, the deviation of the )

chemical shift values of four atomdH®, 13c®, 13cB and 13¢’,
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