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Biological context

Eps15-homology(EH) domains are protein-interaction
domains of about 100 amino acids found in a large
variety of species ranging from nematodes to mam-
mals (Wong et al., 1995). EH domains are frequently
present in multiple copies and were shown to bind
NPF or F/WF containing peptides (Paoluzi et al.,
1998). EH-domain containing proteins are thought to
function in the sorting and routing steps of important
biological processes such as neuronal development,
synaptic transmission, and endocytosis (Salcini et al.,
1997).

Eps15 is involved in the endocytosis of the ac-
tivated EGF-receptor (Benmerah et al., 1995) and
contains three EH domains. Previous studies on the
apo EH1 domain of mouse (mEH1) (Whitehead et
al., 1998; Whitehead et al., submitted) and the Ca2+-
complexed form of the human EH2 domain (hEH2)
(de Beer et al., 1998) showed that both polypep-
tides contained two EF-hand motifs connected by a
short antiparallelβ-sheet. In addition, mEH1 con-
tained an additional N- and C-terminal helix and a long
structured loop.

Here, we present near complete1H, 13C, and15N
assignments and the secondary structure for the apo
EH2 domain of mouse Eps15 (mEH2).
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Methods and results

Escherichia coli K10 cells, transformed with the
pGex-2T expression vector (Pharmacia, Uppsala,
Sweden) containing the EH2 domain from mouse
Eps15 (residues 119–221, (Fazioli et al., 1993) and
two additional N-terminal residues resulting from the
cloning procedure) were grown at 30◦C. Purifica-
tion of the EH2, which was expressed as a GST-
fusion protein, was performed as described previously
(Whitehead et al., 1998). The yield was 5 mg L−1 in
minimal media. Protein samples were dialysed against
40 mM EDTA in Tris buffer (20 mM, pH 7.1), fol-
lowed by dialysis against pure H2O, lyophilisation,
and dissolving in 350µl acetate-buffered saline solu-
tion (95/5% H2O/D2O, 50 mM CD3COONa, 100 mM
NaCl, pH 5.0, 2.5 mM deuterated DDT, 5 mM NaN3)
to a final concentration of∼1 mM. Using this protocol,
approximately 90% of the protein was in the apo state.

Water flip-back, pulsed-field gradient, and sensiti-
vity-enhanced versions of the 3D HNCO, 3D HNCA,
3D C(CO)NH and 3D15N-separated NOESY-HSQC
and HMQC-NOESY-HSQC experiments were used
for assignments of the backbone resonances. NMR
data were acquired at 15◦C on Bruker DRX600, Var-
ian Unity Inova 500 and Varian Unity Inova 750
spectrometers. The program NMRPipe (Delaglio et
al., 1995) was used for transformation of all data.

The 2D 1H/15N HSQC spectrum of EH2 al-
lowed for the production of a list of1H/15N shift
pairs for analysis of the 3D spectra in the program
XEASY (Bartels et al., 1995). Using the commonly
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Figure 1. Summary of the sequential and medium-range NOEs, and deviations from random coil chemical shifts for1Hα, 13Cα, and13Cβ of
the apo EH2 domain of mouse Eps15. Secondary structural elements as occur in the Ca2+-complexed form of hEH2 (de Beer et al., 1998) are
also indicated (solid). Helix 2 appears to be extended by two residues in apo mEH2 (dashed). Stars denote residues subject to multiple (2–4)
conformations in slow chemical exchange (see also text).

followed protocol, sequential assignments were ob-
tained by connecting the shift pairs by means of the
HNCA, CBCA(CO)NH and15N-separated NOESY-
HSQC data and mapping unique connected fragments
onto the primary sequence by means of the Cα and
Cβ chemical shift information in conjunction with
the 1H spin-system topologies. Assignments of the
non-aromatic side chains were obtained using 3D
HC(C)H- and (H)CCH-TOCSY and C(CO)NH ex-
periments. Aromatic resonances were assigned us-
ing 13C-HSQC, HCCH-TOCSY, and15N-filtered 2D
NOESY and TOCSY spectra.

Figure 1 shows a summary of the sequential and
medium-range NOEs, and deviations from random
coil chemical shifts for1Hα, 13Cα, and13Cβ. Analy-
sis of these results indicates the presence of four
α-helices (residues 126–138, 148–156, 162–172, 182–
197) which are also indicated. The helices largely
coincide with those observed in the Ca2+-complexed
hEH2 (de Beer et al., 1998), albeit that helix 1 appears
to be two residues longer. As in hEH2, a small an-
tiparallelβ-sheet is present in apo mEH2, comprising
residues 145–147 and 179–181. In all, the data indi-
cate that, upon binding Ca2+, the secondary structure
remains conserved. In the course of 1 to 4 weeks,
several residues (indicated by stars) experience a se-
vere broadening or even multiple (2–4) conformations
in slow chemical exchange. Most likely, this results
from a non-specific oligomerization, as the process is
accompanied by an overall increase in15N T2. The
effect can be partially reversed by addition of DTT,
implicating disulfide formation by the solvent-exposed
Cys194 residue.

Extent of assignments and data deposition

Backbone and side-chain1H, 15N, and13C backbone
resonances were assigned except for resonances of
backbone nitrogens of prolines, carbonyl resonances
of residues preceding Pro, and side-chain resonances
of Arg and Lys beyond Cδ and Cε, respectively.

The assignments for the apo EH2 domain from
mouse Eps15 at pH 5.0 and 15◦C have been deposited
in the BioMagResBank (accession number 4288).
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