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Poly(A)+ RNA prepared from sweet potato root tissue was translated in a wheat germ in vitro translation 
system. A translation product was immunoprecipitated with anti-sweet potato catalase immunoglobulin G. 
The product was identical to the subunit of the catalase with respect to the mobility on an SDS-polyacryl- 
amide gel and the pattern of the peptide map, indicating that the catalase protein is synthesised in vitro 
in the same size as the mature subunit. No amino acids were released from the purified enzyme protein 
by Edman degradation, suggesting the occurrence of a minor modification in the N-terminal part of the 

protein during the enzyme formation, 

Catalase Microbody Glyoxysome Peroxisome (Sweet potato) 

1. INTRODUCTION 

Most of mitochondrial and chloroplast proteins 
encoded by nuclear genes are synthesized as larger 
precursors with extra peptides that are thought to 
play important roles in the post-translational 
transport into the organelles (review 111). Con- 
trastingly, most of the microbody proteins that are 
also post-translationally imported into the 
organelle are synthesized in vitro in the same size 
as the respective mature proteins (review [2]). 
Catalase has been shown with yeast and rat liver to 
be one of the microbody proteins that are syn- 
thesized in the mature size [3-61. Studies with 
cucumber, pumpkin and maize have demon- 
strated, however, that the catalase is synthesized in 
vitro as a larger precursor [7-lo]. Thus the ques- 
tion of whether higher plant catalase, in general, is 
synthesized as a larger precursor remains to be in- 
vestigated. The processing of the pumpkin precur- 

Abbreviations: IgG, immunoglobulin G; PAGE, 
polyacrylamide gel electrophoresis; PO~YW+ 9 
polyadenylated 

sor to the mature form has been proposed to be 
involved in activation of the enzyme protein and 
not in import of the protein into the microbodies 
PI. 

Sweet potato root catalase comprises four iden- 
tical subunits with an Mr of 60000 and is localized 
in microbodies that belong to neither glyoxysomes 
nor leaf peroxisomes; the metabolic function of 
the microbodies remains unknown [11,12]. The 
present work shows that sweet potato root catalase 
is synthesized in vitro in the same size as the 
mature form, suggesting that higher plant catalase 
essentially needs no extra peptide for its import in- 
to microbodies like the yeast and rat liver enzyme. 

2. MATERIALS AND METHODS 

2.1. Plant material 
Sweet potato (Ipomoea batatas, Kokei no.14) 

roots were harvested in autumn and stored at 14°C 
until use. Slices (4 mm thick) prepared from the 
parenchymatous tissue were incubated at 29°C for 
1 day. 

Published by Eisevier Science Publishers B. V. (Biomedical Division) 
00145793/86/$3.50 0 1986 Federation of European Biochemical Societies 337 





Volume 205, number 2 FEBS LETTERS September 1986 

Fig.2. Com~titio~ of the immuffor~ctive tr~slati~n 
product with purified sweet potato catalase for 
immunoreaction. Anti-sweet potato catalase IgG (10 pg 
protein) was incubated with the purified catalase (50 /rg, 
lane 1) or bovine serum albumin (JO gg, lane 2) and then 
allowed to react with in vitro translation products. Lane 
3, purified sweet potato catalase (Stg). The gel was 
fluorographed except for lane 3 that was stained for 

protein. 

purified sweet potato catalase (fig.3). When the 
translation product, together with the purified en- 
zyme, was digested with S~~~~y~ococ~ V8 pro- 
tease and the produced peptides were separated by 
SDS-PAGE, both peptide maps visualized by pro- 
tein staining and fluorography were identical to 
each other. Consequently, we conclude that in 
sweet potato root tissue, no proteolytic processing 
is involved in the import of catalase protein into 
the microbodies. Probably, higher plant catalase 
needs no extra peptide for its import into 
microbodies including glyoxysomes and leaf 
peroxisomes like the yeast and rat liver enzyme 
[3-61, although p~pkin, cucumber and maize 
catalase is synthesized in vitro as a larger precursor 
[7-lo]; the processing of the larger precursor to 
the mature form may be involved in activation, but 
not in import into the microbodies, of the catalase 
as proposed by Yamaguchi et al. [9]. 

There is, however, a possibility that a few amino 
acids may be removed to form sweet potato 
catalase from its precursor. We attempted to 

Fig.3. SDS-PAGE of peptides produced from the 
immunoreactive in vitro translation product (lanes 1,2) 
and purified sweet potato eatalase (lanes 3,4) by partial 
digestion with Sra~~y~~c~ V8 protease. Lanes: 1,3, 
digested with 0.05 pg protease; 2,4, digested with 0.5 /(g 
protease; 5, 0.5 pg protease alone. The gel was stained 

for protein (lanes 3-5) or fluorographed (lanes 1,2). 

analyze the N-terminal amino acid sequence of the 
purified enzyme protein with an amino acid se- 
quencer. However, no amino acids were released 
by Edman degradation with the instrument and 
thus the attempt ended in failure. Probably there 
is no free, terminal amino group in the protein; 
namely, a minor modifi~tion may occur in the N- 
terminal part of the precursor to form the mature 
protein. 

An attempt to establish an in vitro system for 
transport of the in vitro synthesized catalase pro- 
tein into microbodies was also unsuccessful. We 
incubated the tr~slation products using the 
poly(A)+ RNA with the particulate fraction 
precipitable between centrifugations at 1000 and 
10000 x g from a sweet potato root or castor bean 
endosperm homogenate or with the glyoxysomes 
isolated from castor bean endosperm at 25°C for 
10-60 min in the presence of protoheme, the in- 
cubation mixture then being centrifuged on a 
sucrose density gradient. The product im- 
munoreactive with anti-sweet potato catalase IgG 
was detected in the microbody fractions but was 
digestive with trypsin (not shown), indicating that 
the immunorea~ive product adheres to the 
organelles but is not imported into them under the 
conditions. 
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