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Fig. 3 Possible secondary structure of the dime ric tRNA pre
cursor region as predicted from the corresponding DNA sequence 
of Fig. 2. The two tRNA cloverleaf structures are depicted without 
modifications of the bases except for the T'l' sequences in the 
T -arms. Bases different in the respective E. coli tRNA species 10.11 

are indicated within boxes. 

possible. The 16S-23S spacer DNA is thus represented by the 
259 base pairs confined within positions 63 and (probably) 322. 
The analogous region in the E. coli rrnD operon is considerably 
larger with 437 nucleotide positions. In E. coli the spacer region 
is known to be transcribed as a part of the single transcriptional 
unit of the rrnD operon lO

• A large rRNA precursor containing 
both the 16S and 23S rRNA sequences was also observed in 
spinach2s

•
26 and Chlamydomonas 27 chloroplasts. A rRNA of 

similar large size has been observed also in E. gracilis chloro
plasts28 and therefore it is reasonable to assume that a similar 
situation exists in this case although direct experimental evi
dence for transcription of the intergenic spacer is lacking. 

Screening for GTTC sequences, which are indicative for the 
GT'I'C sequence present in theW loop of all tRNA species29

, 

and for homology with the E. coli rDNA spacer region reveals 
two tRNA genes coding for an isoleucine (AUg)- and an alanine 
(GC~)-accepting species, respectively. The tRNA primary 
structures deduced from the two tRNA genes allow folding to a 
cloverleaf model completely consistent with all other structural 
criteria of tRNAs29 (see Fig. 3). The deduced cloverleaf models 
contain several compensating base changes in the stem regions 
in addition to changes in the unpaired regions, which excludes 
the possibility that the two genes are derivatives of the E. coli 
genome due to a cloning or recombinational artefact. Also, the 
two chloroplast tRNA genes lack the CCA termini found in the 
respective E. coli tRNA genes 10.11. The two tRNA genes are 
separated from each other by only six base pairs, which is 
reminiscent of the clustering of tRNA genes on the phage T 4 

genome 30. Within the precursor transcript, the two acceptor 
stems together with their neighbouring sequences can form a 
continuous stack of 24 base pairs (plus 2 x 5 base pairs of the two 
T-stems according to the tRNA tertiary modee

,
·32

) as drawn in 
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Fig. 3. A possible hairpin structure directly preceding the 5' end 
of the tRNAIle is also depicted in Fig. 3, since its stem region 
could possibly also form an uninterrupted stack with the accep
tor stem (and the T _stem31

•
32

) of this tRNA within the precursor 
molecule. It is tempting to speculate that some of these possible 
secondary structures constitute at least part of the signal struc
tures necessary for proper processing of the common precursor 
chain. Alternatively, or in addition to this, recognition of the 
sequence GGUUUUG, which is common to both the tRNA 
precursors immediately beyond the 3' ends, may act as a signal
ling step during the processing events. 

A comparison of the rRNA and tRNA coding sequences with 
the intergenic regions (Fig. 2) shows that the former are highly 
conserved contrary to the latter which are subject to many 
alterations, mainly by deletions but including some base substi
tutions. The short homologous stretches in the intergenic 
regions may have some functional significance for processing 
steps. Furthermore it is interesting that, similar to E. coli 
rDNAlO

•
11

, the G + C content is high in the structural and low in 
the intergenic parts. 
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Erratum 

In the letter 'Juvenile hormone mimics the photoperiodic 
apterization of the alate gynopara of aphid, Aphis fabae' by Jim 
Hardie, Nature 286,602-604, line 2 of paragraph 7 should read 
'juvenile characters in the fifth instar. After scoring these alates' 
and line 5 of the same paragraph should read 'juvenilization are 
the second and third instars, an observation'. 
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