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The eukaryotic ribosome is composed of 70 to 80 ribosomal 
proteins (r-proteins) together with three or four rRNAs. In 
yeast, the rate of ribosome formation reflects that of cellular 
growth, with a balance in the production of ribosomal con- 
stituents being maintained in part by the activity of the 
respective promoters (Mager and Planta, 1991). Only a small 
number of genes or cDNAs encoding r-proteins have been 
characterized in monocotyledonous or dicotyledonous plants 
(Bonham-Smith et al., 1992, and refs. therein; Taylor et al., 
1992; Hwang and Goodman, 1993; Joanin et al., 1993; Lu et 
al., 1993). In a11 plants studied to date, r-protein transcripts 
have been found to be more abundant in actively dividing 
tissues (Bonham-Smith et al., 1992, and refs. therein); how- 
ever, the factors involved in this developmental regulation of 
r-protein gene expression have yet to be determined. Isolation 
and characterization of additional r-protein genes will help 
to identify the regulatory elements required for coordinate 
r-protein and rRNA synthesis and subsequent ribosome 
biogenesis. We report here the isolation and nucleic acid 
sequence of a genomic clone for Arabidopsis thaliana (var 
Columbia) r-protein S15a (Table I). 

A Brassica napus (cv Westar) r-protein S15a cDNA (pA813; 
Bonham-Smith et al., 1992) was used to screen a genomic 
library of A. thaliana in EMBL3A (Stratagene, La Jolla, CA). 
After tertiary screening and endonuclease mapping, a 2702- 
nucleotide SaZI (5’)-EcoRI (3’) genomic fragment was cloned. 
The cloned fragment contains a 1662-nucleotide region 5‘ to 
the putative start of translation, 651 nucleotides of codmg 
sequence interrupted by two introns (259 nucleotides), and a 
3’ region of 389 nucleotides. Placement of the two introns 
resulted from an alignment with the B. napus r-protein S15a 
cDNA sequence (Bonham-Smith et al., 1992). Possible TATA 
and CAAT boxes are located at -364 (TATAGAA) and -458 
(GCTCCCAATCT), respectively. An alignment of the 5 ’ UTR 
of the B. napus cDNA and the equivalent region of the A. 
thaliana gene (start of transcription unknown) shows a num- 
ber of short sequence motifs common to both UTRs. The 3’ 
terminal 100 nucleotides of the two 5‘ UTRs are 43% identical 
in sequence. The absence of a recognizable consensus poly- 
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Table 1. Characteristics of the ribosomal protein S15a gene from 
Arabidopsis thaliana 

Organism: 
Arabidopsis thaliana Columbia. 

Cenome Location: 
Nuclear genome. 

Function: 
Encodes a cytosolic ribosomal protein, S15a. 

Method of Identification: 
Comparison of deduced amino acid sequence with that of 

r-protein S15a from Brassica napus (100%), rat (76%), human 
(S24, 70%), and the fungi Saccharomyces cerevisiae (S24, 
80%) and Kluyveromyces marxianus (524, 79%). 

- 

Techniques: 
Genomic library screening, isolation of phage DNA, and restric- 

tion fragment subcloning into pBluescript vector, dideoxy 
sequencing of both strands using standard and custom-made 
sequencing primers. 

Sequence: 

nucleotides of coding sequence interrupted by two introns 
(259 nucleotides: placement of the two introns from align- 
ment with 6. napus r-protein S15a sequence); 389 nucleotides 
3’ to the translation termination codon; possible TATA box 
(TATACAA) at nucleotide 1298; possible CAAT box 
(CCTCCCAATCT) at nucleotide 1204. 

Features of Genomic Fragment Containing The R-Protein S15a 

1662 nucleotides 5’ to the putative start of translation; 651 

Structural Features of Deduced Protein Sequence: 
The coding region encodes a polypeptide of 130 amino acids 

with a calculated mo1 wt of 14,778 D and a +9 net charge. 
Expression Characteristics: 

Antibody: 
Not determined. 

Not available. 

adenylation signal sequence T/AAATAAA/G in the 3’ UTR 
has been reported previously for r-proteins in A. thaliana, B. 
napus, and maize (Bonham-Smith et al., 1992, and refs. 
therein). However, in this gene an AATAAC motif at position 
947 may be sufficient to function as a polyadenylation signal. 

A Southern blot of restriction enzyme-digested A. thaliana 
genomic DNA probed with the rpsl5a sequence showed only 
one copy of this gene in the A. thaliana genome (data not 
shown). The deduced amino acid sequence of the AtS15a 
protein shows 100% identity with that for B. napus r-protein 
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S15a (Bonham-Smith et al., 1992), 80 and 79% with the fungi 
Saccharomyces cerevisiae (Leer et al., 1985) and Kluyveromyces 
marxianus (Bergkamp-Steffens et al., 1992), respectively, 76% 
with rat (over the first 38 nucleotides, I.G. Wool and Y.L. 
Chan, personal communication), and 70% with human 
(Schwabe, 1991). The function of r-protein S15a and its 
interactions with other r-proteins or rRNA are unknown; 
however, the degree of sequence conservation among the 
human, rat, yeast, and plant r-proteins suggests an evolution- 
ary constraint on the form or function of this protein within 
the ribosome. 
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