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Biological context stage of the study, we report here thd, 1°N and
13¢C sequence-specific resonance assignment and the
Ras-related small GTPases, e.g. Ras, Rho, Rac, aresecondary structure elements of the protein.
essential components of signal transduction pathways
in the cell. It was found that 30% of all human tumours
lead back on mutations in the Ras gene (Barbacid, Methods and results
1987). Effectors of Ras-related GTP-binding proteins . ) ) ) )
are defined as proteins interacting mainly with the EXpression and isotopic enrichmentByr2 amino
active GTP-bound form of a Ras molecule. Known acid residues 65-180 were synthesize#s$cherichia
effectors are for example the serine/threonine kinase €0li strain BI21 DE3 using the plasmid pGEX4T3
c-Rafl, the Ral guanine-nucleotide exchange factors (Pharmacia). After the cells were grown in standard
RalGEF, Rgl, and RIf and the protein kinase Byr2 | medium (Merck, Darmstadt) to Qfgo = 0.8, they
from Schizosaccharomyces pomif@om partial loss ~ Were incubated overnight at 3C in the presence
of function mutations it could be shown that differ- ©f 0.1 mM isopropylg-p-thiogalactoside. Cells were
ent Ras effectors recognise similar but not identical harvested by centrifugation, resuspended in phosphate
structural regions of the Ras molecule. To learn more buffered saline and lysed by ultrasonication. The cell
about the structural basis of the different Ras-effector lysate was cleared by centrifugation at 3000@ and
interactions, it is important to have a broad knowledge "Un over a column containing glutathione sepharose
about their structures. So far solution structures are (Pharmacia). The GST-Byr2 fusion protein immobi-
known for the Ras-binding domains of Raf-1 (Terada lized on this material was cleaved by incubation with
et al., 1999), RalGEF (Geyer et al., 1997), Rgl (Ki- 10 U/ml thrombin (Serva) overnight at°€. Finally,
gawa et al., 1998) and RIf (Esser et al., 1998). Since Byr2 was purified by size exclusion chromatography
Byr2 is unrelated in primary sequence to the other and thereby transferred into 20 mM potassium phos-
Ras effectors it was suggested that it might be char- Phate, 0.5 mM EDTA, 0.5 mM Najand 3 mM DTE
acterized by a different tertiary fold as well as by a at pPH 6.9. Only the monomer fractions were used for
different mode of protein-binding interaction. Using further experiments, which were more than 95% pure
deletion cloning, the regulatory Ras-binding domain @S judged by SDS polyacrylamide gel electrophoresis.
was defined as a fragment of 116 amino acids in the ~ For isotopic labeling minimal medium was used
N-terminal part of Byr2. We are using heteronuclear instead of standard | in order to grow the cells.
high resolution NMR to investigate the solution struc-

ture of the regulatory domain of Byr2. As the first NMR spectroscopy.All NMR samples contained
25 mM DTE, 200 mM deuterated glycine, 20 mM
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Robert.Kalbitzer@biologie.uni-regensburg.de 0.1 mM DSS for referencing. The DTE content was
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change rates suggests the presenceedtbands and 2

e  Tem a-helices in the first 86 amino acids, while the follow-
\ . 1000 ing 30 residues remain relatively unstructured (data
G®° oses RE9 .
e Qew o%%:;&@' not shown). The helices are located between strands
o cf;"og;&ﬁ:ﬁ;;% 2 and 3 and strands 4 and 5, indicatingfagpaf-
P e s ?ﬁa‘i _ topology for the molecule. Since a similar topology
B S 07, = K80 . . "
2 ofw;:j”w . é is found for the ubiquitin fold, we suggest that Byr2
gyt g | S adopts a comparable overall fold.
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L e . Extent of assignments and data deposition
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. Sequential assignments were obtained for all amino
- oy - acids with the exception of P83, S84, R90 and P110.
' . ey p— : — Please note that our amino acid numbering starts with
PP R-5, which corresponds to R 65 in the native pro-

Figure 1. 1H-1°N HSQC spectrum 0; the Ras-binding domain of  tein. Side chain assignments were obtained for 99%
Byr2 (pH 6.9; 25°C), measured at aH resonance frequency of f th ian resi n ntin 1 n 1
800 MHz. The side chain of Trp-92 is indicated by an asterisk while of the ass_g ed res QUeS, ot cou t 9G .O and G19.
the resonances originating from the Asn and Gin side chains are HHOWeVer, in the region P83-E93 signals in .a” Spec-
marked with dotted lines. For reasons of clarity, not all resonances tra were generally very weak and only rudimentary
have been marked. side chain assignments could be obtained. 100% of

the Gx and 96% of the € resonances could be de-

raised from 3 mM to 25 mM to increase long-term tl%rminedlgor the assigned residues. A list of the _
stability. The pH was adjusted to 6.9 for all samples. \» @nd™“C chemical shifts has been deposited with
Protein concentration varied between 0.7 and 1.2 mMm. the BioMagResBank under accession number 4463.

One major problem in the assignment process was
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