Journal of Applied Phycology 7: 561-564, 1995.
© 1995 Kluwer Academic Publishers. Printed in Belgium.

561

Characterization of DNA restriction-modification systems in Spirulina

platensis strain pacifica

Vincenz Tragut"?, Jianguo Xiao?, E. J. Bylina?® & D. Borthakur'*

'Department of Plant Molecular Physiology; *Pacific Biomedical Research Center, University of Hawaii,
Honolulu, Hawai 96822, USA; 3 Present Address: Recombinant BioCatalysis, Elmwood Court two, 512 Elmwood
Ave, Sharon Hill, PA 19079-1005, USA (*Author for correspondence: phone (808) 956 6600, fax (808) 956 3542;

e-mail: dulal@hawaii.edu)

Received 17 September 1995; revised 13 October 1995; accepted 14 October 1995

Key words: Spirulina, cyanobacteria, restriction enzyme

Abstract

Four unique restriction enzymes were identified in the soluble protein fraction of Spirulina platensis strain pacifica,
a commercially important strain of marine cyanobacterium that is used as a supplement in a human diets. These
are Spal, Spall, Spalll and SpalV, which are isoschizomers of Tth1111, Pvul, Pvull and HindIIl, respectively. The
recognition sites of each of these four enzymes were identified by restriction digests of different plasmid DNAs
of known sequence and determining the cleavage sites by sequencing. Spal is the most predominant restriction
enzyme present in S. platensis strain pacifica. It shows high activity at 37 °C compared to 65 °C for its isoschizomer

Tth1111.

Introduction

Spirulina is a commercially important filamentous
cyanobacterium that is grown in large scale and pro-
cessed industrially (Dillon et al., 1995). It is now pro-
duced by several companies and sold in many health
food stores around the world.. It is used as feed for
fish, poultry and farm animals and as a supplement in
human diets. It is a rich source of protein, minerals,
vitamin B12, 8-carotene and essential fatty acids like
~-linolenic acid (Belay er al., 1993). Furthermore, due
to the absence of cellulose cell wall, Spirulina does
not require chemical or physical processing steps in
order to become digestible. Removal of moisture by
simple sun-drying is sufficient as postharvesting treat-
ment (Dillon et al., 1995). It has been demonstrated
that Spirulina has therapeutic effects against hyper-
lipidemia (Nakaya et al., 1988). Therefore, there is
a potential for future pharmaceutical use of Spiruli-
na to produce many health related products. It may
be also possible to further enhance the production of
certain compounds such as fB-carotene in Spirulina
through genetic engineering. It may become a suit-

able organism to be used as a biological factory for
producing certain kinds of proteins. Unfortunately, the
unavailability of a gene transfer system in Spirulina
has blocked the development of new and improved
strains of Spirulina through genetic engineering. One
of the requirements for the development of a gene
transfer system in Spirulina is the characterization of
its DNA restriction-modification system. Previously,
three restriction enzymes have been identified in Spir-
ulina platensis subspecies siamese (Kawamura et al.,
1986). In this report, we describe the identification
of four restriction enzymes from commercially-grown
strain of Spirulina platensis.

Materials and methods

Strain and culture condition

The Spirulina platensis strain pacifica was akind gift of
Cyanotech Inc., Hawaii. This strain, originating from

the UTEX strain collection (UTEX, 1926), has been
grown in continuous culture in Hawaii since 1984. It







