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Biological context ficity for phosphoserine/proline bonds (Landrieu et al.,
2000). The 3D solution structure of PIN1At will be
Peptidyl prolylcigtransisomerases are enzymes that used to better understand the interactions with a phos-
catalyze thecigtrans isomerization of the peptide phorylated peptide substrate and the structural aspects
bond preceding proline and are divided in three struc- of the lacking WW. Here, we present near com-
turally distinct classes: cyclophilins, FK506 binding plete'H, 13C and°N assignment and the secondary
proteins and parvulins. The parvulin class comprises structure of PIN1At in solution.
a number of eukaryotic enzymes that were shown to
be essential for cell growth, like the PIN1 from hu-
man (Lu et al., 1996). These proteins contain two Methods and results
domains, a 100-residue C-terminal catalytic domain
and a small N-terminal WW domain. The catalysis Expression and purification of PIN1At were de-
is more efficient for the bond following a phospho- scribed previously (Landrieu et al., 2000%°N/]- and
serine or phosphothreonine (Ranganathan et al., 1997 1°N,13C]-labeled proteins were prepared by growing
Yaffe et al., 1997). The WW domain of human PIN1 cells in M9 medium with {°N] ammonium chloride
also binds phosphorylated peptides through interac- (1 g/l) and f3C] glucose (2 g/l) (Cambridge Isotopes,
tion with phosphoserine and phosphothreonine (Lu Cambridge, MA), as sole nitrogen and carbon sources.
et al., 1999). Both site-specific catalytic activity and NMR samples contained 0.6-1 mM®°N]- or
phosphoserine/phosphothreonine binding are essentia[*3C,1°N]-labeled PIN1At protein in 50 mM deuter-
for PIN1 biological activity (Lu et al., 1999). ated Tris-HCI pH 6.3 (Cambridge Isotopes), 100 mM
We have initiated NMR studies of PIN1At from NaCl, 1 mM dithiothreitol, 1 mM phenylmethylsul-
Arabidopsis thalianaThe 119 amino acid PIN1Atis  fonyl fluoride and 0.5 mM EDTA in 90% bD/10%
53% identical to human PIN1 in the catalytic domain, D20 or 100% DBO. All NMR spectra were recorded
but lacks the WW protein—protein interaction domain. at 20°C using a DMX 600 MHz spectrometer
We showed by 2D NMR exchange spectroscopy that (Bruker, Karlsruhe) with triple-resonance probe with
PIN1At is a prolyl cis'trans isomerase with speci- actively shielded z-gradient. The sequence-specific
backbone assignment was based orCEBCANH, 3D
*Pres_ent address: Biophysical Chemistry Department, University of CBCA(CO)NH, 3D HNCA, 3D HN(CO)CA, HNCO
Groningen, 9747 Groningen, The Netherlands. . .
**To whom correspondence should be addressed. E-mail: and HN(CA)CO. Ht and H were assigned uswi'éN-

quy.lippens@pasteur-lille.fr edited TOCSY-HSQC'°N-edited NOESY-HSQC and
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Figure 1. (A) 800 MHz 1H-13C HSQC spectrum of PIN1At in
D50, showing the -Ca region. (B) Amino acid sequence of
PIN1At, short and medium range NOEs and secondary structure
predicted from chemical shift indices (CSl) analysis basean,
13co and H: chemical shifts. Positions of and B secondary
structures are shown at the bottom as letters A and B, respectively.

BB BBBBBBAE

3D HBHA(CO)NH. Short and medium range NOE in-
teractions were observed frontaN-resolved fH,H]
NOESY experiment{, = 150 ms) and 3D'3C-
resolved fH,'H] NOESY spectrum{, = 150 ms).
The latter 3D'3C-resolved H,'H] NOESY spectrum
was also recorded at 800 MHz. Details of 3D pulse se-

guences can be found in Grzesiek et al. (1997). Chem-

ical shifts were measured relative to TMSP fo.

Data were transformed and processed using SNARF

(F. Van Hoesel, Groningen).

The secondary structure elements were identified
by qualitative interpretation of the short and medium
range NOEs and chemical shift differences from ran-
dom coil values fot3Ca, 13CO and H: (Wishart et al.,
1994). A summary of the observed short and medium

range NOEs and of the secondary structure elements
identified in PIN1At is presented in Figure 1B. The
characterized secondary structure of PIN1At is simi-
lar to the secondary structure observed in the crystal
structure of human PIN1 (Ranganathan et al., 1997).

Extent of assignments and data deposition

Backbone sequence-specific assignment is completed
for all 3Ca, Ha, 13CO, IHN and 15N nuclei, ex-
cept for the residues located between Ser20 and Thr35,
that we suppose to be located on a flexibly disordered
loop exposed to the solvent, afCO resonances for
residues Thr36, Ser71 and Thr95.

Full assignment of side chain resonances (except
NH> and OH) was obtained for 76 residues and the
majority of the resonances in the remaining residues.

A table of thelH, 1°N and 13C chemical shifts
has been deposited in the BioMagResBank under
accession number BMRB-4670.
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