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Poly-tRNA theory proposed that the tandemly arranged 16 tRNAs (trrnD-type-poly-tRNA) in

the RNA transcript from B.subtilis (BSu) trrnD operon is most likely a relic of an early peptide-

synthesizing RNA molecule (Ohnishi, Endocytobiology V, 407-14, '93; Genome Informatics Workshop

IV, 325-31, '93; Origins of Life, 24: 191-92, '94; Ohnishi & Yanagawa, Endocytobiology VI, in press).

Another poly-tRNA structure (comprizing 21 tRNAs) in the BSu rrnB operon was analyzed from

a viewpoint of poly-tRNA theory. A hypothetical 21-amino acid(aa)-long "rrnB-peptide" was con-

sidered, whose aa sequence is the order of the aa speci�cities in the rrnB-poly-tRNA. A 63-base

"rrnB-mRNA" was hypothesized where the k-th triplet is complementary to the anticodon triplet of

the k-th tRNA in the poly-tRNA structure (k = 1, 2,...,21) (See Fig.1). Homology searches from PIR

and GenBank DNA Databases revealed that (i) rrnB-peptide is homologous to aa's 268-290 of yeast

glyceraldehyde dehydrogenase (GAP DH) and aa's 27-46 of E.coli trpE gene product, (ii) rrnB-mRNA

is homologous to tRNASer (54.2% match) in the rrnB poly-tRNA, and (iii) the tRNAAsn-tRNASer-

tRNAGlu region of the rrnB operon is homologous to the aa sequence-encodingtrpE DNA region

( base match = 48% in 252 bases, Pnuc = 1.0 X 10-15), to GAPDH-encoding gene segment, to

adenylate kinase gene, and to the exon 2 (and its 
anks) of the chicken triose-phosphate isomerase

(TIM) gene, as shown in Fig. 1. Thus the trpE mRNA region evolved from a rrnB-type poly-tRNA,

meaning that an ancient tRNASer or its close homologue helped the rrnB-poly-tRNA make a rrnB-

peptide, by interacting with the anticodon triplets inrrnB-type poly-tRNA. This interaction selected

complementarity-generating base-changes in both tRNASer-like presumptive rrnB-mRNA and the 21

presumptive anticodon triplets. By this selection, base sequence complementarity between mRNA

and triple t anticodons had been acquired, resulting in the emergence of early mRNAs. The align-

ment in Fig. 1 strongly suggests that the protein module structure encoded in the TIM exon 2

had been built up throuout early evolution, depending on the tRNA-module structure of the early

peptide-synthesizing poly-tRNA ribozyme.




