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Biological context residues comprising the open reading frame of human
MIA from amino acid G25 to Q131 plus an additional
MIA is translated as a 131 amino acid precursor mole- N-terminal methionine cloned in a modified pQE-40
cule that is processed into a mature 107 amino acid vector (Qiagen). This resulted in a primary structure
protein after cleavage of a putative secretion signal of M1 to Q108 of the polypeptide used in this study.
(Blesch et al., 1994). MIA provides a clinically use- Media contained ampicillin (10Qug 1=1) and
ful parameter in patients with malignant melanoma, kanamycin (25.g 1~1) as antibiotics for selection. Ex-
as enhanced values were measured in the sera of allpression was performed at 30 in shaking cultures at
patients with metastatic melanoma stage Il and 1V 280 rpm and was induced by 1 mM IPTG (Biomol) at
(Bosserhoff et al., 1999a). Expression of the wild-type a cell density of Olgoonm0f 0.7. Cells were harvested
MIA protein gene was not detected in normal skin after 4 h (LB medium) or 8 h (minimal medium) by
and melanocytes but was associated with progressioncentrifugation. LB medium was used for the prepara-
of melanocytic tumours (Bosserhoff et al., 1997). Re- tion of protonated protein samples (Sambrook et al.,
cently, it was shown that the MIA protein specifically 1989). The uniformly!3C/A°N and 1°N isotopically
inhibits attachment of melanoma cells to fibronectin enriched protein samples were prepared by growing
and laminin and thereby promotes invasion and metas-the bacteria in minimal media containifgNH4ClI
tasis in vivo (Bosserhoff et al., 1999b). These studies either with or without!3Cs-glucose. For selectively
revealed that MIA binds to fibronectin, laminin, and enriched samplestN-Val, 1°N-Leu, 1°N-Phe, and
tenascin and thereby masks the binding site of inte- 1°N-Gly), the minimal medium consisted of 300 to
grins to these extracellular matrix (ECM) components 1000 mg 2 of the isotopically enriched amino acids
(Bosserhoffet al., 1999b). Thus, the growth-inhibitory and all other amino acids. The protein was renatured
activity in vitro reflects the ability of the protein to  from E. coliinclusion bodies as previously published
interfere with the attachment of cell lines to culture (Jaenicke and Rudolph, 1986). Refolded human MIA

dishes in vitro (Bosserhoff et al., 1999b). was applied to hydrophobic interaction chromatogra-
In the present paper we report the, 13C, and!°N phy using Toyopearl Butyl-650S (Tosohaas) and was
assignments of human MIA. further purified on a S-Sepharose Fast Flow column

(Sigma). Finally, a gel filtration was performed on

a Superdex 200 Prep Grade (Sigma). Fractions con-
Methods and results taining human MIA were pooled and concentrated.

Typically, NMR samples contained up to 1 mM of
The recombinant human MIA protein was obtained protein in 100 mM potassium phosphate and 150 mM
from anE. coliBL21(DE3) expression system for 108 NacCl at pH 7.0, including 0.02% Naj\and protease
inhibitors (Roche Molecular Biochemicals). All pro-
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Figure 1. 1H-15N-HSQC spectrum of uniformly>N-enriched hu-
man MIA at 300 K and pH 7.0. The assignment of each resonance

the indirect dimensions was increased by linear pre-
diction and zero-filling. Assignment was performed

using our software NMRXplorer, which is based on

CC-NMR (Kalus et al., 1998).

Extent of assignments and data deposition

Figure 1 shows théH-1°N-HSQC spectrum of hu-
man MIA. Resonances of all backbone atoms were
assigned with the exception of the amide protons of
G2, L7, D9, R56, D72, and K102, which were not
observed in the NMR spectra. Resonances of most
aliphatic and aromatic side chain protons could also
be assigned unambiguously.

A table of the'H, 1°N, and'3C chemical shift as-
signments of human MIA has been deposited in the
BioMagResBank database (http://www.bmrb.wisc.edu)

is indicated next to the corresponding signal. Signals connected by UNder accession number 2411.

horizontal lines correspond to side chain amide groups of glutamine
residues.

tein samples used for NMR spectroscopy contained
10% or 100% DO.

NMR experiments were carried out at 300 K
on Bruker AMX 500, DRX 500, DRX 600 and
DMX 750 spectrometers. All spectrometers were
equipped with triple resonanc&H, 13C, 1°N) probe-
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heads and pulsed-field gradient (PFG) accessories.

For backbone assignment triple resonance exper-

iments CBCA(CO)NH, CT-HNCA and CT-HNCO

were recorded. Triple resonance experiments, 2D

TOCSY (@m = 53 ms), 3DIH->N TOCSY-HSQC
(tm 50 ms), long mixing time 2D NOESY
(tm = 120 ms), and long mixing time 3BH-1°N
NOESY-HSQC ¢ = 120 ms) experiments in 4D
were recorded in a water flip-back version, sup-
pressing the water signal with the WATERGATE
scheme as described previously (Rosinke et al., 1997)
Isotropic mixing was performed with DIPSI-2 or

MLEV-17 spin-lock sequences. Side-chain resonances

were assigned using 2D NOESYy{ = 120 ms) in
D,0, 3D 1H-15N TOCSY-HSQC, and 3D'H-1°N
NOESY-HSQC experiments. Residual water in exper-
iments measured on samples ind was removed
by application of a weak presaturation field. 2B-
I5NHSQC spectra with reduced signal loss due to
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fastchemical exchange were recorded using proce-

dures described by Mori et al. (1995). Resolution in



