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1. Introduction

This review will emphasize recent developments in the application of
recombinant DNA technology to problems of the structure, replication,
and transcription of the unusual mitochondrial DNA in the kinetoplastid
protozoa known as kinetoplast DNA. Kinetoplast DNA will be discussed
in terms of its two molecular components, minicircles and makxicircles,
and species-dependent variations will be emphasized.

II. Minicircle DNA: Structure and Complexity

The minicircle component of the kinetoplast DNA is the most unusual
aspect of this mitochondrial genetic system. Circular DNA molecules are
not uncommon in nature nor in other mitochondrial genetic systems, but
nowhere in nature does one find thousands of small circles catenated
together into a single giant network of DNA such as found in the Kineto-
plastid protozoa. The function of minicircle DNA is still a mystery, but
much has been learned recently about the structure and replication of this
DNA in several kinetoplastid species: Trypanosoma brucei, Trypano-
soma equiperdum, Leishmania tarentolae, Crithidia fasciculata, and Cri-
thidia luciliae. In general minicircle DNA from all these species has the
following general characteristics: (1) circles exist catenated with each
other, although there is a small percentage of unattached circles that may
have a functional significance; (2) within any one species the circles are of
fairly uniform size although the size varies from species to species; (3)
there is a species-dependent variable amount of sequence heterogeneity
among the minicircles from any one clonal population; (4) the sequence
heterogeneity is expressed on the level of the individual minicircle as a
variable region and a constant region and sequence changes among the
minicircle population in a kinetoplastid species occur rapidly in nature;
and (5) there is no apparent sequence homology between the minicircles
of a given species and the maxicircle DNA. In addition to these general
common properties of minicircle DNA, there are many differences be-
tween the various kinetoplastid species, and these differences may prove

.
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