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Biological context

The human protein YB-1 is a member of the fam-
ily of Y-box proteins, which are highly conserved
amongst eukaryotes and ubiquitous in nature. They
have been found to interact with single- and double-
stranded DNA and RNA, and are predicted to play
a role in translational and transcriptional regulation
(Wolffe, 1994) as well as germ cell-specific devel-
opmental regulation. The Y-box proteins consist of a
Cold Shock Domain (CSD) flanked by an N- and a
C-terminal domain. The CSD is thought to be respon-
sible for selective binding of the protein to single- and
double-stranded DNA containing the Y-box sequence,
CTGATTGGCCAA, which is present in promoters of
a variety of eukaryotic genes (Didier et al., 1988).

The Cold Shock Domain of Y-box proteins is
extremely conserved; it is 90% homologous within
the Y-box protein family and has a 43% homol-
ogy with the prokaryotic Cold Shock proteins (Csps)
(Schnuchel et al., 1993). The Y-box CSD contains
the RNA-binding RNP-1 and RNP-2 motifs that are
also found in the Csps and the RNP-protein family.
Here, we report théH, 13C and1°N resonance as-
signment and the secondary structure of the CSD of
human YB-1.

Methods and results

A DNA fragment encoding an N-terminal methion-
ine followed by residue Ly®¥ to Gly'?° of the cold
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Figure 1. Summary of heteronuclear, sequential, and cross-strand
NOEs, 3JHNHu-coupIings, and deviations from random-coil val-
ues of thelH?, 13c®, 13cP chemical shifts as obtained for the
cold shock domain of YB1 as a function of residue number. The
secondary structure derived from these data is consistent with 5
B-strands, as indicated. Filled ellipses in thetrands indicate the
positions of the bulges. Cross-strand NOE connectivities are in-
dicated by residue numbers. Italic numbering indicates potential
NOEs obscured by overlap.

shock domain of the human Y-box protein YB-1 was
derived from a human cDNA library and amplified
by polymerase chain reaction. The DNA product was
subcloned into the Ndel and BamHI site of the ex-
pression vector pET1la (Novagene, USA). Protein
expression from the pET construct i coli strain
BL21(DE3) was induced by 0.5 mm IPTG for 3 h.
15N and 13C labeling was carried out by growing
the bacteria on minimal medium usidgNH,4Cl, and
13¢s-glucose as the sole nitrogen and carbon sources,
respectively. Cells were lysed using a French press,
and proteins were purified from the soluble extract
by ion exchange and reverse phase chromatography.
Three samples (2N 95% H,0/5% D,0; U-13C, U-

15N 95% H0/5% D,0; U-13C, U-15N 100% D,0)
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were prepared as 1.5 mM solutions at pH 6.7 without
any further addition of salt.

The following NMR experiments, described in
detail by Grzesiek et al. (1997), were record&-
HSQC, CBCA(CO)NH, CBCANH, HBHA(CCO)NH,
C(CO)NH-TOCSY, H(CCO)NH-TOCSY!*N-NOE-
SY-HMQC, HNHA, HNCO, and3C-NOESY-HMQC.

All experiments were recorded at 298 K, on a Bruker
DMX 600 MHz spectrometer equipped with a 5 mm

residues M1, K14, and N17 no assignments could be
obtained. In addition assignments of th¥ khd N are
missing for K2, W15, Y22, and N44, whereas side
chain assignments for V13 and K43 are lacking. At
the moment 91% of altH, 1°N, and13C backbone
nuclei and 60% of all side chain nuclei are assigned.
TheselH, 15N, and 13C chemical shifts of the
Cold Shock Domain of human YB-1 (corresponding
to residues 52 to 129 in the original YB-1) recorded

triple-resonance, triple-gradient probe. The data were at 298 K, pH 6.7 have been deposited at BioMag-

processed using established protocols (Grzesiek et al.

1997) and the software package NMRPipe (Delaglio
et al, 1995). Assignments were carried out with the
peak-picking program PIPP (Garrett et al., 1991).

The sequential walk was made using data from
the CBCA(CO)NH, CBCANH, HBHA(CCO)NH,
HNHA, and1°N-NOESY-HMQC. The side chain as-
signment was completed using C(CO)NH-TOCSY
and H(CCO)NH-TOCSY. ThéJnna coupling con-
stants were calculated from the HNHA-spectrum us-
ing a 1.05 correction factor to account for the faster
relaxation of the antiphase magnetization.

The data allowed the evaluation of secondary struc-

tural elements. Fives-strands could be identified

based upon the sequential NOEs, deviations of the

1He 13ce and13cP chemical shifts from random coil
values andBJynna coupling constants. The firg-

strand encompasses V4 to F16, the second G23 to

N28, the third K31 to H37, the fourth E57 to G66, and
the fifth G69 to T76. RNP-1 (residues N20 to R27)
is located partly in the seconglstrand and RNP-2
(residues V34 to H37) in the third strand. In addition,
analysis of cross-strand*HN and HY-HN NOEs
yielded the topology of th@-strands; a 5-stranded
anti-paralleB-barrel. The barrel is closed by a parallel
line-up of strands 3 and 5. Tigestrands are connected

by tight turns, except strands 3 and 4, which are con-
nected by a long, apparently unstructured loop formed

,ResBank (http://www.bmrb.wisc.edu) under BMRB

accession number 4147.
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the NMR-data and the secondary structure.

Extent of assignments and data deposition

Most residues were fully assigned, with exception of

the aromatic and amide side chain resonances. For the



