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ABSTRACT 

Actinidin is a plant thiol protease which is isolated froa 

the fruit of Actinidia chinensi�, the chinese gooseberry. 

Determination of the primary amino acid sequence of actinidin 

was undertaken to extend the limited structural information 

available on this group of enzymes, and therefore enable a better 

understanding of their physical and chemical properties. 

The order of arrangement of the 220 amino acid residues in 

the primary sequence of actiB}din was determined from the 
14 sequences of the tryptic peptides. s-carboxy ( c2laethyl 

actinidin was dicested with trypsin, and the twelve tryptic 

peptides produced were initially separated into seven tractions 

by gel chromatography on Sephadex G-50. The first tour fractions 

contained tryptic peptides that were purified by DEAE-cellulose 

chromatography. The last three fractions contained peptides that 

were sufficiently small to enable purification by paper 

techniques, and these peptides were sequenced directly by the 

dansyl-Edman method. 

Further degradation of the tryptic peptides purified on 

DEAE-cellulose with either chyaotrypsin, thermolysin, pepsin or 

Staph1lococcus aureus v8 protease was necessary to provide 

smaller peptides that could be sequenced by the dansyl-Edaan 

method. s .  aureus VB protease was particularly useful in the 

deteraination of aside residues, because of the enzyme speciticity 

for the carboxyl groups of glutamic acid. 

The fourth tryptic peptide in the sequence of e.ctinidin could 

not be located in the tryptic peptide elution profiles of either 

the S ephadex G-50 or DEAE-cellulose columns. The sequence of this 

peptide was cieter.aiJled. froa a tr7ptic peptide obtained by 

digestion of maleylated carboxymethyl actinidin. 

The N-terminal of actinidin was determined by the dansyl 

Edman method, and the c-terminal by analysis of cyanogen bromide 

fragments, and by digestion with carboxypeptidase A. 



Radioact ively labelling the ac t ive sit e cyst eine r e s idue 
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with iod o [ c2lacetic ac id , and subsequent purification of  the 

ii 

radioact iv e  tryptic d igest pep t id e , enabl ed the isolat ion of the 

t ryptic pept ide c ontaining the ac t ive s it e  cysteine residu e . 

Further digestion of this pept id e with c hymotrypsin and 

d e t erminat ion of the  s equenc e of  the smaller radioact iYe pept id e , 

provided t h e  sequenc e about t he ac t ive sit e cysteine residue . 

Alignment of t he trypt ic peptid e s  t o  reconstruc t t he primary 

s e quenc e  of ac tinidin was acc omplished wit h .information from 

cyanogen bromide fragment s ,  information from tryptic peptide s  o f  

maleylat ed carboxymet hyl actinidin , a nd  information from t h e  

t hree dimensional X-ray crystall ographic struc ture of  act inidin 

d etermined by Dr E.N. Baker. 

The low proportion of  basic residues a nd high proportion o f  

acidic resid uea i n  actinidin are i n  agr eement with t h e  e nzyme 

being an acid ic protein. Calorimetric analysis of t he t ryptophan 

residue c ont ent , using 2 -nitrophenylsulphenyl chlorid e , c onfiraed 

t he presence of six tryptophan residues in t he sequence of 

actinidin. 

The aaino acid sequenc es about the seven cyst eine r esiduea 

and the singl e hist idine residue in ac tinidin were very siailar 

to the analogous sequenc es in papain and other plant t hiol 

proteaaea . FUr thermore, comparison of the primary eequenoe of 

aotinidin with t hat of papain, and the fragaenta of sequence 

available for other plant thiol proteases ,  indicat ed a 

c onsiderable homology t hroughout t he sequenc es of these prot eins. 
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