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Hypothesis
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Identification of the putative prothymosin @ homolog in Escherichia colf cells prompted the search for a prothymosin a-coding gene in the £ colt

genome. A set of interspersed DNA seaments was identified, whieh match various parts of the human prothymosin a molecule. Their location in

the E cofi genome and high degree of similanty with the appropriate regions of the human prothymesin & gene suggest that some kind of
fi dria-splicing should exist in £. coft, which could be responsible for bringing these putative baclenal prothymosin a-<oding cxons together.
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I. INTRODUCTION

Among immunoactive proteins derived from thymus
is prothymosin &, an extremely acidic preteinof 13 ¥Da
initially classified as a precursor of the putative thymic
hormene, thymosin a1 {11, However, its high evolution-
ary conservation, from yeast to man [2], as well as its
wide tissue distribution [3], argues for some general and
fundamental ro}e of prothymosin x, rather than an ex-
clusively immunelogical one. Evidence is accunulating
that prothymosin @ participates in the mammalian cell
division process [4], and expression of its gene is regu-
lated by the MYC oncoprotein [5].

Here we report data concerning the existence and
peculiar organization of potential prothymosin a-~cod-
ing sequences in the genome of Eschierichia coli, Our
data suggest that a process resembling eukaryotic trans-
splicing is required to produce mature prothymosin o
mRNA in eubacteria.

2. RESULTS AND DISCUSSION

In the course of a search for a prothymosin a-related
prolein in bacteria, we have identified, in E. cofi cells,
a protein with molecular weight, physico-chemical
properties and peptide map very similar to that of
huinan prothymosin o (T.M. and A.Y., unpublished
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observations). Its negligible amount in the bacterial celi,
however, hindered structural investigation of the pro-
tein, On the other hand, blot hybridization analysis of
E. coli DNA revealed a number of DNA sezments
which hybridized, although only moderately, with the
human prothymosin o ¢cDNA probe, suggesting the ex-
istence of a number of short prothymosin o-like se-
quences in the &. cofi genome, rather than one continu-
QUS sequence.

Three of these prothymosin a-like sequences were
analyzed in detail. One of them, termad region of simi-
larity #1 (see Fig. 1a), is 31 bp long and has 87% nucle-
otide identity with the central portion of the human
prothyimosin a-coding sequence. The sequences Nank-
ing this region of similarity had nothing in common
with either the prothymosin @ sequence, or any other
sequence in the EMBL database. Mest notably, the left
boundary of the identified region of similarity corre-
sponds precisely to the point of the intron-exon junc-
tion in the human prothymosin & gene [6], making it
lempting tc speculate that some kind of splicing may
also operate ia E. coli to produce mature prothymosin
a mRNA, in case other ‘exons’ also exist.

275 bp upstream from region #1 yel another short
prothymosin x-related sequence was jdentified. This re-
gion of similarity #2 (see Fig. 1b) has 82% nucleotide
identity with the N-terminal prothymosin & sequence,
including the initiator ATG ecodon. It turned out, how-
ever, that the direction of transcription of region #2
should be opposite to ihat of region #1 (see Fip. ic). In
accordance with this, region #2 is preceded by putative
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Fig. 1. Companison of human prothymosin ¢ cDNA and protein segquences [3]) with nuekolide and deduced amino scid sequences of £ coli

{MREGQ0 strain) segments #1, #2, #3. Identcal nueleotide and amino acid residucs are indicated by asterisks. P and S denole putative promoter

and Shine-Dalgarna sequences, respectively. The amine acids deduced from bacterial sequences that differ fram those in buman prothymosin o

are shown below the nucleotide sequences m a, b and d. Hyphens in e indieate the regiens of human prothymosin & sequence for which cognale

baclerial counterparts have not yet been identified; conservative change 1s indicdied by a dol. Prolein sequences are shown in the sipgle-letter ammo
acid code.

promoter-like and Shine-Dalgarno (ribosome binding)
sequences, which may contribute to transcription of
segment #2 and translation of the resultant transcript.
Again, the sequence downstream from region #2 has
nothing in common with the prothymaosin o sequence.
Regions of similarity #1 and #2 were located at 1.5 min
on the £ eoli map with the help of Gene Mapping
Membrane (Takara Shuzo Co.).

The third potential prothymosin ®-coding segment,
termed region of similarity #3, has 89% nucleotide iden-
tity withi the human prothymesin a-coding sequence
immediately downstream from that coincident with re-
gion #1 (see Fig. 1d and e). Moreover, linkage of re-
gions #1 and #3 reconstitutes the codon for asparagine
at the site of the junction (Asp™, Fig. le). which is
present in human prothymosin . As if the situation
were not sufficiently astonishing, region #3 was located
at 86 min on the £ coli map, making it highly ualikely
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that regions #1 and #3 could be contained within a
single primary transcript.

Regions of similarity #1, #2 and #3 together com-
prise about 23% of the total human prothymosin &
length with only four amino acid mismatches (see Fig.
le).

Two possibilities are feasible to account for the above
observations. One interpretation is that the identified
prothymosin a-like sequences may not belong to the
genuine prothymosin @ homolog, but instead to some
kind of pseudogene or asonymous bacterial protein
which have a domain in common with prothymosin o.
This, however, does nol explain the origin of the prothy-
mosin a-like protein identified in E. coli cells. Alterna-
tively, the regions ol similarity may belong to an au-
thentic bacterial prothymosin o homeolog, the gene of
which is arranged in some peculiar way so that the
prothymosin a-coding sequences are interspersed in the
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genome. Singe no chromosomal protein-coding genes of
eubacteria arranged in this eukaryotic-like fashion are
known, this explanation seems rather queer. Neverthe-
less, location of the identified segments in the E. coli
genome and high degree of similarity with the corre-
sponding regions of the human prothymosin & gene
suggest that some kind of transesplicing should exist in
E. coli, which could be responsible for bringing putative
bacterial prothymosin a-coding exons together.
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