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In the course of studying a gene, ssrA, that codes for a
small stable RNA in Escherichia coli (2, 7, 13), we discov-
ered that a 2.8-kb AvaI-HindIII fragment that carries the
ssrA gene contains in addition two genes that code for small
proteins of about 6 and 15 kDa; we refer to these genes as
smpA and smpB for small proteins. The 2.8-kb Aval-HindlIl
fragment hybridizes to DNA from K phage clones 439 and
440 from the collection of Kohara et al. (4, 5). When the
2.8-kb DNA is expressed in vivo in a T7 polymerase/
promoter system (14), these two proteins are synthesized.
The sequence of the first 15 amino acids of the larger

protein (about 15 kDa in size) is as follows: X, Lys, Lys,
Lys, Ala, X, Lys, Pro, Gly, Ser, Ala, Thr, Ile, Ala, Leu
(where X indicates an unidentified residue). This was deter-
mined by automated sequencing of the purified protein. No
match for this sequence was found in a protein sequence
query system.
A shorter AvaI-EcoRV fragment (0.6 kb) codes for the

smaller polypeptide. The nucleotide sequence of this frag-
ment has been determined. It contains two overlapping open
reading frames reading in the same direction; they can code
for polypeptides of about 7.0 and 5.5 kDa. The polypeptide
expressed, by use of a T7 polymerase/promoter system, is
encoded by the smaller open reading frame as determined by
sequencing of the first few amino acids of the protein. No
match for the protein-coding sequence was found in a DNA
data bank.

Deletion analysis of the 2.8-kb Aval-HindIll fragment and
expression of the deleted plasmids indicate that the order of
the genes in this region of the E. coli chromosome is smpA
smpB ssrA.
The 2.8-kb Aval-HindIll fragment was part of a larger

HindIll-HindIll fragment of 5.6 kb (13) that has been inde-
pendently cloned by Rostas et al. (11). They reported that
the recN gene is contained in this fragment, and they
sequenced 2.2 kb ofDNA containing the recN gene (11). The
right-hand side (with respect to the E. coli map) of their
sequence overlaps with 55 nucleotides from our sequence.
The overlap region is not a part of an open reading frame.
Thus, we can present here a detailed map of a 5.6-kb
fragment of the E. coli chromosome that contains four genes,
three coding for proteins and one coding for RNA (Fig. 1).

In the E. coli map to the left of this cluster are the genes
for pheA, tyrA, and aroF (they are at present in a single
cluster [1]).

Quite a few proteins with molecular masses around 15 kDa
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t For information about this section, see the January 1990 issue of

ASM News (56:6-7).

recNv smpA

HindHE F

smp8 ssrA

-I-----'I HindM
2756 2757 2758 2759 2760 2761

FIG. 1. Map of a 5.6-kb Hindlll fragment of the E. coli chromo-
some. The numbers refer to the positions (in kilobase pairs) on the
physical map (4). See reference 7 for a detailed restriction map of
this region.

have been reported, e.g., ribosomal proteins S6A, (14.7
kDa), S6B (14.8 kDa) (10), bacterioferritin (14.3 kDa) (12),
and HTP protein, encoded by htpE (14.7 kDa) (6). There are,
however, very few proteins known with molecular masses
around 7 kDa, e.g., ribosomal proteins L29, L30, and L32 (8,
9). While we do not know the functions of the proteins
identified here, it is of interest that many very small E. coli
proteins whose functions are known bind either to RNA or
to DNA. For example, ribosomal proteins bind to RNA, and
the small histonelike proteins of E. coli bind to DNA (3).
Consequently, a possible function of the smaller protein
reported here could be interaction with nucleic acids.

Nucleotide sequence accession number. The nucleotide
sequence of the 0.6-kb AvaI-EcoRV fragment has been
assigned EMBL/GenBank accession number X52620.
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