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Abstract

Cinnamomin is a type Il ribosome inactivating protein ( RIP) isolated from the seed of camphor tree

( Cinnamomum camphora). Recently, a small RIP named as cinphorin was isolated from the seed of camphor tree. The
reduced cinphorin exhibited the RNA N-glycosidase activity and inhibitory activity to protein synthesis in vitro like the
reduced cinnamomin did. Cinphorin B-chain exhibited the same N-terminal 10 amino acid sequence and molecular mass as
the B-chain of cinnamomin. Its A-chain exhibited the same 10 N-terminal amino acid sequence and owned a C-terminal

cysteine residue linked to the B-chain, but the molecular mass of cinphorin A-chain was only half of cinnamomin A-chain.
RT-PCR and Northern blotting revealed that there was no corresponding mRNA of cinphorin. Cinphorin is probably

produced from cinnamomin by protein splicing.
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Plant ribosome inactivating proteins ( RIPs) are
a group of toxic proteins that can inactivate the
ribosome and thus inhibit protein biosynthesis. Due
to the diversity in primary structure of these proteins,
they can be divided into three types, of which type Il
RIP is composed of two chains (A- and B~ chain)!".
Cinnamomin is a novel type II RIP isolated in our
laboratory from the seeds of Cinnamomum camphora.
Its A-chain (31 ku) that exhibits the RNA N-glycosidase
activity is linked by a disulfide bridge to the B chain
(34 ku) with the lectin activity'?.
function,

The structure,
gene pattern and physiological role of

studied' > 1.

cinnamomin have been intensively
Recently, an interesting result we obtained is that a
small protein was co-bound with cinnamomin on the
acid-treated sepharose 4B column and eluted together
with cinnamomin by lactose from the column. This
small protein was named as cinphorin (46 ku), much
less than that of cinnamomin (64 ku). It could be
separated well from cinnamomin by gel eletrophoresis
(Figure 1). The reduced cinphorin exhibited the
RNA N-glycosidase activity and strong inhibitory
activity to protein synthesis in vitro with the ICsg of
1.2 nmol/L, which is comparable to that of the
reduced cinnamomin ( 1. 0 nmol/ L) .

Like cinnamomin, cinphorin consists of two
chains connected by the disulfide bond since it could
be reduced with 2-mercaptoethanol to produce a
miniature A-chain and a normal B-chain ( Figure 1).
Our results showed that the N-terminal 10 amino acid
sequence and molecular mass of cinphorin B-chain are
the same compared with the normal cinnamomin
B-chain. This indicated that the B-chain of cinphorin
is identical to that of cinnamomin. The miniature
A-chain owns the entirely identical N-terminal 10

amino acid sequence with that of cinnamomin
A-chain. In addition, cinphorin A-chain is linked to
its B-chian by the disulfide bond, demonstrating that
the C-terminus of cinphorin A-chain owns a cysteine
residue like cinnamomin A-chain. T hese data showed
that cinphorin A-chain contains the same N- and
G terminal sequence compared to cinnamomin A-chain.
However, cinphorin A-chain owns a molecular mass of
16 ku, only half of that of cinnamomin A- chain (31 ku) .
How does the cinphorin A- chain produce in vivo and how
does such a small cinphorin A-chain account for its
N- glycosidase activity? These were quite intriguing.
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Fig. 1 Cinnamomin ( A- and B-chain) and cinphorin ( A-and
B chain) revealed by SDS PAGE (12%)

The protein samples were reduced (2 ~ 4) with 100 mmol/ L

B mercaptoethanol or unreduced (5 ~ 7). I: protein molecular mass

marker; 7: crude cinnamomin preparation ( containing cinnamomin and

cinphorin): 2, 3 and 6: pure cinnamomin; 4 and 5: the pure cinphorin.
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The existence of a miniature type 11 RIP related
to cinnamomin was further confirmed by the Western
blotting, by which it was indicated that another
protein of about 45 ku with immune reaction against
the antibody of cinnamomin appears in the blotting

membrane!¥. However, RT-PCR did not reveal the

(351 " Northern

mRNA or gene of cinphorin in vivo
blotting also showed that the mRNA of cinnamomin
only exists as one form in the cotyledons of seeds of

(451 " It has been known

Cinnamomum camphora
that the tertiary structure and the five active amino
acids of cinnamomin A-chain are very similar to that
of ricin A-chain. Mutation experiments on ricin
A- chain showed that among its 267 amino acids, 222
could be deleted from one another of 74 mutants
without loss of the RNA N-glycosidase activity!®.
Based on these facts, we propose that cinphorin
A-chain contains all essential amino acids that could
form the active site cleft from the N-extein and
C-extein of cinnamomin A-chain.

So far, proteins with splicing activity have been
found only in unicellular organisms. These proteins
were very large (at least 60 ku) and exhibited no
enzymatic activity before the splicing”®. In our
case, cinnamomin was isolated from the multicellular
organism. Its A-chain is much smaller (31 ku) than
other protein precursor with splicing activity.
Moreover, cinnamomin A-chain demonstrated the

same enzymatic activity before/ after the splicing
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All  these distinct properties make

cinnamomin A-chain a very proper model to study the

process.

protein splicing and the molecular evolution of RIP,
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