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Table 1 Percent identities of the amino acid sequence for the plastidic precursor

of the spinach Cu/ Zn-superoxide dismutase compared to those of petunia,

tomato and pea precursors

Source Transit peptide Mature polypeptide
Residues Identity (%) Residues Identity (%)
Spinach 68 100.0 154 100.0
Petunia 65 48.6 154 90.3
Tomato 63 38.6 154 89.6
Pea 48 42.3 154 88.3

Table 2 Percent identities of the amino acid sequence for the plastidic precursor

of the rice glutamine synthetase compared to

pea precursors

those of barley, bean and

Source Transit peptide Mature polypeptide
Residues Identity (%) Residues Identity (%)
Rice 47 100.0 381 100.0
Barley 46 65.2 381 93.4
Bean 49 24.0 380 87.9
Pea 50 26.0 380 86.9
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Table 3 Amino acid composition of transit peptides for plastidic Cu/ Zn-superoxide

dismutase
Source Hydrophobic residues Neutral residues Hydrophilic residues
(mol. %) (mol. %) (mol. %)
Spinach 47.1 [26.5] 47.1 [41.1] 5.8 [2.9]
Petunia 46.2 [21.5] 44.6 [38.5] 9.2 [6.2]
Tomato 47.6 [23.8] 44.4 [34.9] 8.0 [3.2]
Pea 52.1 [33.3] 39.6 [33.3] 8.3 [6.3]

The values in parentheses indicate as follows:
alanine, leucine and valine contents (mol. %) in the hydrophobic column;

serine and threonine contents (mol. %) in the neutral column;
arginine and lysine contents (mol. %) in the hydrophilic column;

to the total composition.

Table 4 Amino acid composition of transit peptides for plastidic glutamine

synthetase
Source Hydrophobic residues Neutral residues Hydrophilic residues
(mol. %) (mol. %) (mol. %)
Rice 70.2 [55.3] 14.9 [ 6.4] 14.9 [14.9]
Barley* 60.9 [47.8] 19.6 [ 6.5] 17.4 [15.2]
Bean 40.8 [10.2] 40.8 [28.6] 18.4 [16.3]
Pea 48.0 [16.0] 34.0 [24.0] 18.0 [16.0]

See Table 3 for details.

*One undentified residue is included.
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Fig 1. Comparison of the amino acid sequences of cytosolic (a) and plastidic (b—e)

superoxide dismutases.

The sequences are derived from spinach (a

pea (e)™.

Identical residues are boxed.

, b)*¥*, petunia (c)”, tomato(d)® and

A The transit peptide sequences are

compared. In the sequences, hydroxylated residues are shaded, and basic residues

are bold-typed. Symbols indicate the conserved hydroxylated (¥) or basic (%)

residues, respectively. B The mature polypeptide regions are aligned.
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Fig. 2. Comparison of the amino acid sequences of cytosolic (a) and plastidic (b—e) glutamine
synthetases.
The sequences are derived from rice (a, b)®”, barley(c)’” , bean(d)” and pea (e)".
A The transit peptide region. An unidentified residue in the barley sequence is indicated
as X. B The mature polypeptide sequences. See the legend of Fig. 1 for details.
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Fig. 3.
of ribulose-1,5bisphosphate carboxylase (b,
A Primary structures are aligned.
structures are compared B,
of Chou-Fasman”.

Comparison of the transit peptides of a glutamine synthetase (a) and two small subunits
¢) from rice.

See the legend of Fig.
a-helix; C, fB-sheet; D, turn), which are deduced by the method
Only residues contributing to the structure are shown in each comparison.

1 for details. B — C Secondary
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Summary

To clarify the essential structure for plastid
protein sorting, we compared the transit pep-
tide seqeunces of spinach Cu/Zn-superoxide
dismutase (SOD) or rice glutamine sythetase
(GS) recently determined by us with those so
far reported in other plant species. Alignment

of the primary structures revealed the existen-
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ce of several characteristic (i.e., basic, small
hydrophobic or hydroxylated) residues conser-
ved at specific positions within both SOD and
GS sequences. Besides the characteristic fea-
tures observed in the primary structures, com-
mon secondary structures were inferred to be
indispensable for the functioning of the tran-
sit peptides as shown in the two chloroplast-
stromal proteins, GS and the small subunit
of ribulose-1, 5-bisphosphate carboxylase of
rice plant.
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