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Biological context and increases during the postnatal period (Girault et
al., 1990).

ARPP-19 and ARPP-16 are two phosphoproteins of  There is no information available concerning the

Mr = 19000 (112 a.a.) and 16 000, respectively, that structure of ARPP-19. We have applied multidimen-

are substrates for protein kinase A (Horiuchi et al., sional heteronuclear NMR techniques to study this

1990). In intact cells, the phosphorylation of these two protein. Here we report the backbotté, 1°N and'3C

proteins is regulated by cAMP and by hormones and resonance assignments of ARPP-19.

neurotransmitters such as vasoactive intestinal pep-

tide and dopamine (Girault et al., 1988; Dulubova ]

et al., 2001). Protein and cDNA sequence analyses Méthods and experiments

have indicated that the coding region of ARPP-16 . .

is completely included within the coding region of The cDNA coding for bovine ARPP-19 was sub-

ARPP-19, suggesting that the mRNAs coding for cloned into the pET-28a vec.tor with a H|s-tag se-

these two proteins are probably produced by alter- quence added at the N-terminus of t.he protein and

native splicing (Horiuchi et al., 1990). Specifically, E.' coli BL21(DE3) Was_transformed with the recom-

with the exception of the presence of 16 additional binant pET-28a. Bacteria were gm\l’\én’ and plrsotemwas

amino acids at the N-terminus of ARPP-19, both pro- expre_ssed and labeled wiffiN or N pIu_s Cas

tein sequences are identical. However, ARPP-19 and igs\fvgzedu(r?iﬁjng e;;:.r;itzoc(:)r?r)c.)rE:t((:) OT;I?\anLEsAi\r?P:

ARPP-16 have a distinct tissue distribution. ARPP- NiZ+ coIlFJ)mn as dgscribeg b graphy 9 i
y the manufacturer (No

19 is a ubiquitous protein presented in all regions i S

of brain and non-neuronal tissues, while ARPP-16 is vagen). Fractions containing ARPP_—19 were pooled

enriched in the basal ganglia. In addition, during de- and concentrated to 5 m_I by ultrafiltration using a

velopment ARPP-19 concentration is highest in the YM-10 membrqne. PTOte'“ was further purified by

embryo and decreases during the pre- and postnatalFPLC gel filtration using a Hiprep 16/60 Superdex
: . . 200 column and was pure as judged by SDS-PAGE.

eriods. In contrast, ARPP-16 appears in ontogenesis, . . ;

P bp 9 The His-tag motif was removed by thrombin as de-

*To whom correspondence should be addressed. E-mail: SCribed by the manufacturer (Amersham Pharmacia

thlin@vghtpe.gov.tw Biotech), leaving an additional sequence, GIgj-

Ser(2)-His(—1), at the N-terminus of ARPP-19.
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all residues. All of thelH* resonances were as-
i signed based on 3D HBHA(CBCACO)NH arltH-
oo I5N-TOCSY-HSQC spectra. Using the completed as-
signed chemical shift ofH*, 13C%, 13c? and13CO,
we have employed the consensus chemical shift index
(CSI) (Wishart and Sykes, 1994) to identify the sec-
ondary structure of ARPP-19. The results of consensus
CSl analysis suggest two shorhelices spanning the
regions from residue 29 to 37 and from residue 69
to 73. The rest of the molecule has a random coil
conformation. Figure 1 shows the ZBi-1°N-HSQC
spectrum of uniformly*>N-enriched ARPP-19. As-
signments of the backbone amide protons ari
cross peaks are labeled on the spectrum. The amide
proton and!®N cross peak of Serl1) is not ob-
o s o o served in Figure 1, but it can be seen in 3D spectra.
'"H Chemical Shifts (ppm) The assignments have been deposited in the BioMag-
Figure 1. 2D 1H-I5N-HSQC spectrum of 1.8 mM uniformly ResBank (http://www.bmrb.wisc.edu) under BMRB
15N-enriched ARPP-19 in 50 mM sodium phosphate buffer, at accession number 4913.
pH 6.0, 296 K. Assignments of the backbone amide protons and
15N cross peaks are indicated in the figure. The expanded region
indicated by an arrow is for the purpose _of_ clarity. The cross peaks Acknowledgements
marked by asterisks are the folded arginine side-chdill Nro-
tons. The amide side-chain resonances of asparagine and glutamine
residues are connected by horizontal lines. This work was supported by the National Science

Council of the Republic of China (NSC89-2311-B-
075-001 and NSC88-2314-B-320-012), the Veterans
General Hospital-Taipei, Taiwan, Republic of China,
and USPHS grant DA10044 (A.C.N. and P.G.).
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Samples for NMR experiments contained 50 mM
sodium phosphate buffer, pH 6.0, 0.02% NaN
1.8 mM protein in 90% HO/10% D,O. DSS (2,2-
dimethyl-2-silapentane-5-sulfonic acid) was used as
an internal c_:hem|cal .Shlf'[ standard _(Wlshart et al., References
1995). The final protein sample solutions were trans-
ferred to 5 mm Sh|gem|_ NMR tubes (Sh|gem| Co., Dulubova, I., Horiuchi, A., Snyder, G.L., Girault, J.-A., Czernik,
Tokyo, Japan) for recording NMR spectra. All NMR A.J., Shao, L., Ramabhadran, R., Greengard, P. and Nairn, A.C.
experiments were performed at 296 K on a Bruker (20|01)J- Net;]rolcgem-in press. ] . P, (1988)

_ ; ; i~ Girault, J.A., Shalaby, I.A., Rosen, N.L. and Greengard, P. (1988
AVANCE 500 spectrometelrgequped Wl_th ab mmin Proc. Natl, Acad. Sci. US/85, 77907794,
verse triple r_esonanCél'ﬂ/ C/BB), Z-axis gradient _ Girault, J.A., Horiuchi, A., Gustafson, E.L., Rosen, N.L. and
probe. Experimental parameters and data processing Greengard, P. (1990) Neurosci. 10, 1124-1133.
are as described previously (Lin et al., 1998). Horiuchi, A., Wiliams, K.R., Karihara, T., Nairn, A.C. and
. . . Greengard, P. (199Q) Biol. Chem.265 9476—-9484.

_Backbone sequential assignments were obtained ;" "~ e Hiang RF, Lee, Y.L.. Shaw, J.F. and Huang,

using the followmg heteronuclear 3D spectra: HNCO, T.H. (1998)J. Biomol. NMR 11, 363-380.
HN(CA)CO, HNCA, HN(CO)CA, CBCANH, CBCA Wishart, D.S., Bigam, C.G., Yao, J., Abildgaard, F., Dyson, H.J.,
o . L NMR, 6, 135-140.
to facilitate the search of sequential connectivity. Wishart, D.S. and Sykes, B.D. (199ethods Enzymql239, 363—
392.

Extent of assignments and data deposition

All of the *H and 1°N backbone resonances were
assigned, except the GlyB) at the N-terminus.
13¢ce, 13¢h and 13CO resonances were assigned for



