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Nucleotide sequence analysis of the A protein of the U1
small nuclear ribonucleoprotein particle: the murine protein
contains a 5’ amino-terminal tag
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To analyze the evolutionary stability of the U1 snRNP A protein
(U1A) of the U1 small nuclear ribonucleoprotein (U1 snRNP),
its cDNA was cloned from a murine liver cDNA library and
compared to the nucleotide sequence of human U1A (1). The
nucleotide sequences of the murine and human clones were
similar, with 87% identity for the putative coding regions and
3’ untranslated regions. A main area of divergence was the 5’
untranslated region which had 40% identity. Another difference
was the presence of two potential sites for protein initiation in
the mouse clone, with nucleotides ATG at positions 100—102
and 118—120; like the human cDNA, the Xenopus laevis U1A
¢DNA only contained one start site (2; Figure 1A). The 5’ ATG
codon in the murine cDNA was preceded by an in-frame stop
codon TGA, and like the more 3’ ATG, was enclosed in a
sequence consistent with the consensus for translation initiation
CCA/GCCATGG (3; Figure 1A). Based upon designation of the
upstream codon as the initiation site, the mouse and human
proteins were 96% identical at the deduced amino acid level, with
a main difference being the addition of six amino acids at the
amino-terminal in the former (Figure 1B). Human U1A also had
an extra glycine and ten other amino acid differences. These
changes gave mouse U1A a calculated molecular weight of 31.83
kDa versus 31.28 kDa for the human protein, although both had
12 charged residues with calculated isoelectric points of 10.62
and 10.64, respectively. Despite the amino acid differences, the
two RNP binding domains (4) were conserved.

The assignment of the upstream ATG as the initiation codon
in the mouse clone with the resulting difference in calculated
molecular weight was confirmed by electrophoretic mobilities
of the two proteins in SDS —PAGE. T3 polymerase driven RNA
transcripts of the mouse cDNA after translation in vitro produced
a 32-kDa protein that migrated slightly slower than the human
protein produced in a like manner (data not shown). In addition,
the endogenous U1A protein immunoprecipitated from murine
Ehrlich ascites cells with an anti-Ul snRNP antiserum co-
migrated with the murine protein produced in vitro, and slower
than U1A from human HeLa cells. The A protein from purified
murine U1 snRNPs (5) also migrated more slowly in SDS —PA-
GE than did purified human UlA (not shown). Amino acid
sequence analysis revealed that the amino terminal of the purified
murine protein was blocked.

Previous comparisons of the human and mouse U snRNP core
proteins B and D revealed that they are identical at a deduced
amino acid level except for one conservative substitution (an

isoleucine for leucine at position 205 in human B; 6, 7). The
70K and A proteins of the Ul snRNP also are conserved between
mice and humans (96% for A as shown here, and 94% for 70
K [8]), but less than the identity, or virtual identity, of the core
proteins, suggesting less evolutionary constraints on conservation
of these proteins in comparison to the core proteins common to
all the U snRNPs involved in pre-mRNA splicing.
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Figure 1. The nucleotide (Panel A) and deduced amino acid sequences (Panel
B) encompassing the potential start sites of the human (1), X, laevis (2), and murine
UlA proteins. Vertical lines represent identical bases, or amino acids, in
comparison to the mouse sequence. Potential translation initiation codons (ATG)
are shown by a double underline, while upstream in-frame stop codons are denoted
by single lines.
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