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Biological context Methods and experiments

The N-terminal region of the smooth muscle protein A modified pET vector (see Keep et al., 1999) en-
calponin contains a motif 0110 residues that has coding residues 27-134 of chicken gizzard calponin
been identified in a large number of cytoskeletal and was transformed intd&Escherichia coliBL21(DE3).
signal-transducing proteins (reviewed in Stradal et al., Overexpression of unlabelled protein was achieved by
1998) and has been termed the calponin homology growthin 2x YT medium (37°C, 100 mg L= *ampicil-
(CH) domain. This motif occurs in proteins either as lin) to an ODyoo of 0.6-0.8 followed by induc-
a single domain, or as tandem pairs of CH domains tion with isopropylg-p-thiogalactopyranoside (IPTG)
that together form a complete actin-binding domain (0.5 mM, 2 h).1°N-, and>N-/*3C-labelled proteins
(ABD) in these molecules. A phylogenetic analysis of were expressed with IPTG induction in M9 min-
all known CH domain-containing proteins has identi- imal medium modified with appropriately labelled
fied five distinct sub-groups of the CH domain, four ammonium sulphate {fNH4)2SQs, >98% *°N) and
of which comprise CH domains forming ABDs (i.e. glucose £3C-glucose, >99% 3C). Following har-
from proteins containing pairs of CH domains) and vesting by centrifugation (5000 g, 15 min,°@),
one which comprises the CH domains from all the pro- inclusion bodies were isolated from the cell pellet,
teins that contain a single copy of this motif (Stradal the protein was extracted by denaturation (6M guani-
et al., 1998). The CH domain of calponin belongs to dine hydrochloride) and purified, whilst denatured,
this last group and, like several other proteins contain- using immobilised metal-ion affinity chromatography
ing single CH domains, calponin also binds to actin, (Cu** immobilised on Chelating Sepharose Fast Flow,
although the involvement of the single CH domain in Pharmacia Biotech), reverse-phase chromatography
this function remains equivocal. (Source 15RPC, Pharmacia Biotech) and gel filtration
There are published crystal structures of several (Superdex75, Pharmacia Biotech). The purified pro-
CH domains from ABDs (Keep et al., 1999, and refer- tein was refolded by gradual removal of the GdHCI
ences therein); however, there are, as yet, no reportedoy dialysis at £#C and concentrated for the NMR
structures of CH domains from proteins containing studies in the final buffer (1 mM sodium phosphate,
only a single CH domain and there are no reported PH 7.0). The resulting NMR samples contained 0.5—
solution structures of any CH domain. Here we present 1.0 mM protein in 95% HO/5% 2H20. The size of
the 1H, 15N and 13C resonance assignments for the the purified CH domain was verified by SDS-PAGE
archetypal CH domain from chicken calponin, the first and electrospray mass spectrometry; the conditions
report of a structural investigation of a CH domain for producing and maintaining the protein in a stable
from this family of proteins. and folded form were determined by one-dimensional
- 1H NMR spectroscopy. To prevent sample precipita-
*To whom corrgspondence should l_oe_addressed at the Edinburghtjon, the protein was kept in a salt-free solution at
Centre for Protein Technology. E-mail: janiceb@chem.ed.ac.uk pH 7.0 and relatively low temperatures €18 for the
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assigned (95%) and th®CO resonances of the 99
corresponding ‘i~ 1’ residues were assigned using
the HNCO; 3 of the 5 missing amide resonances are
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i o, “éﬁwy%a G e ee the labile groups and for 3 of the 4 histiding;-and

o & ‘*}\“’Qo" [ ] C.1, where only that of H83 could be specifically as-

11111 5 s e signed. The amid&NH, and*3CO resonances have

Fiure 1. Twoudi onabH 15N-HSQC fthe CH d been assigned for all the asparagines and glutamines;
igure 1. Iwo-dimensionarm, - spectrumo e O- e . H
main from chicken calponin (1 mM. pH 7.0. 1€) acquired at however, no resonances arising from the lysine amino,

600 MHz; cross peaks folded in tH€N dimension are shown in  arginine guanido or histidine $y/Hs1 and No/H,2
dotted lines. The residue-specific assignment of the cross peaks aris-groups are observed. Tﬁblyl’s of T42 and T123 and
?ng frqm the backbone gmide groups and the tryptophan side-chajns the l|_|y of S71 have been assigned; however, no res-
g’rgﬁ(;'gitfeg;pgzgﬁ::gmggICJthS;irf’:sks correspond to the amide onances are observed for the remaining hydroxyls and

for the thiol of C61.

The chemical shifts offH, °N and 13C have

NMR experiments). NMR spectra were acquired on a been deposited in the BioMagResBank database
Varian INOVA 600 MHz spectrometer using a 5 mm  (http://www.bmrb.wisc.edu) under accession number
triple resonance probe equipped with triaxial gradi- 4880.
ents. All data were processed using the Azara suite
of programmes provided by W. Boucher and the De- Acknowledgements
partment of Biochemistry, University of Cambridge,
U.K. (the code may be obtained via anonymous ftp to This work was Supported by a grant from the
www.bio.cam.ac.uk in the directoryftp/pub/azara)  U.K. Biotechnology and Biological Sciences Re-

and analysed with ANSIG (Kraulis et al., 1989). search Council (B.B.S.R.C.) Integration of Cellular
The majority of the resonance assignments for Responses Initiative to P.N.B. and S.J.W.. The Edin-
the backbone atoms were obtained usfig,'°N- burgh Centre for Protein Technology is funded by the

HSQC (Figure 1) in parallel with the following 3D  B.B.S.R.C. and the Department of Trade and Industry.
experiments that share the sarhd and °N di-
mensions: HNCACB and CBCA(CO)NH (Muhandi-
ram and Kay, 1994), HBHA{BCA)NH (Wang
et al., 1994), H(C)(CO)NH-TOCSY (Grzesiek and Grzesiek, S. and Bax, A. (1992) Magn. Resan96, 432—440.

Bax, 1992) and HNCO (Kay et al., 1994). The Grzesiek, S., Anglister, J. and Bax, A. (199B)Magn. Reson
assignment of the aliphatic side-chain resonancesKaBlglE“;‘(;llg-Y and Yamazaki, T. (1994, Magn. Resan
was achieved using (H)C(CO)NH-TOCSY (Grzesiek ' n109 126-133. o P agn. Fesar
et al., 1993), H(C)(CO)NH-TOCSY and HCCH- Kay, L.E., Xu, G.Y.,, Singer, A.U., Muhandiram, D.R. and Forman-
TOCSY (Kay et al.,, 1993), and the aromatic reso-  Kay, J.D. (1993)). Magn. ResanB101, 333-337.

iatidi _ Keep, N.H., Winder, S.J., Moores, C.A., Walke, S., Norwood,
hances for each histidine sbi tryptophan H, ty F.L.M. and Kendrick-Jones, J. (199S)ructure 7, 1539-1546.

rosine H and H, and phenylalanine Hand H, Kraulis, P.J. (1989). Magn. Reson24, 627—-633.
were assigned using the 2D (HB)CB(CGCD)HD and Muhandiram, D.R. and Kay, L.E. (1994) Magn. Resan B103
(HB)CB(CGCDCE)HE experiments (Yamazaki et al., 203-216.

15 _ a Stradal, T., Kranewitter, W., Winder, S.J. and Gimona, M. (1998)
1993). The recently reportédC,1>N HSQC-NOESY. REBS Lot 431 134137

CHzNH experiment (Uhrin et al., in press) was used to Wang, A.C., Lodi, P.J., Qin, J., Vuister, G.W., Gronenborn, A.M.
confirm and complete the assignments. and Clore, M. (1994). Magn. ResanB105, 196-198.
Yamazaki, T., Forman-Kay, J.D. and Kay, L.E. (1993Am. Chem.
Soc, 115 11054-11055.
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