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ABSTRACT -
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A bacterium was isolated from groening infected citrus material (Duncan, vi !
1985) suspected of being the actual causing agent, and coded LC-1. Beside ¢ (o
the attempts to classify LC-1 through phenotypic features, the uniqueness | E

-
of this gram~-negative, spore forming, rod made its classification diffi-
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The present work involved a genetic study of LC-1 with the aim of partial i ]
characterisation of its DNA. For this purposes, the mol% C+G content of
the DNA and its molecular weight estimation were established, and the }.‘%ﬁl

existence of plasmids and defined restriction patterns investigated. ¢ *ﬂﬁ

Another microorganism was isolated from greening infected citrus -aves
during the execution of this investigation, this being a gram-nega:vive

rod bearing the same morphology as LC-1, namely code 01. Its INA, together

with the DNA of other similar isolates (NC-1 and GC-1) was compared to
the DNA of LC-1. The mol% C+7 content of all organisms was established
and the homology between them aetermined through DNA/DNA hybridisation.

In order to establish the relationship of LC-1 to other bacteria, the DNA
homology btetween LC-1 and the phytopathogenic Erwinia, Corynebacterium,

Pseudomonas, and Xanthomonas, as well as between Azotobacter vinelandii,

and Bacillus subtilis, was established. ‘%J

Futher the DNA of LC-1 was compared with the DNA from other organisms

|
found associated with citrus plants. y?V ] {
“‘g' |
High homology values were found between the different isolates from 5£;
greened citrus considered on morphological and biochemical data to be the 3%;
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putative greening organism and LC-1. The mol% C+G content of all the

isolates were similar, thus suggesting a close relationship amongst them.

Low homology values were found between LC-1 and all other bacteria

tested.The uu‘ of these resulis for taxonomy purposes and to o%tain a

genetic detection technique for LC-1 are discussed.
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INTRODUCTION

Greening of c¢i ui 1is a severe disease 1in Southern Africa, known for a
long time. The disease was first observed in South Africa in 1928
(Oberholzer, 1965) at De Wild in the Western Transvaal and in the White

River area of the Eastern Transvaal Lowveld.

This disease has had sevoral severe outbreaks in the past. According to
Moll (1974) the disease has “r.ustained epiphytotic proportions since
19577. Greening was considered .ho most serious single-problem facing

citriculture at that, time (Catling, 1970).

Today ssveral areas in Swaziland, Natal and the Cape province are affected
with greening, and the disease 1is of major economic importance, not only
in South Africa but in the citrus industry throughout the world (Moll,

1979) .

This disease and other graft—-transmitted greening—like diseases Mf citrus
have been reported in many citrus growing countries of the world: stub-
born in Arizona, Florida (Chi Ids, 1968), the Mediterranean countries and
Morocco, greening in Brazil (Rossetti et al, 1969), Reunion, Swaziland
(Catling, 1970), and Thailand. Other similar diseases are known in China,
Israel, India, Indonesia, Iran, The Philippines and Taiwan (Sibara,

1982).

As early as 1965, field trials indicated citrus phsylla, 7rio? a erytrea
(del Guercio) as the vector of greening disease (McCleans and Oberholzer,
1965) but the mechanism of this transmission were elucidated only in 1973
(Moll end Martin, 1973), when a light and electron microscopic study was

made of phsyllids which had fed on infected plant tissue.





















The most unique feature of DNA that was recognised as having taxonomic
importance was its mole percent cytosine plus guanine content (mol%C+G).
Among the bacteria, the mol% C+C content ranges from 25 to 75 and the
value 1is constant for a given organism (Johnson, 1984). A substantial
divergence between two organisms with respect to mean DNA base composition
reflects a large number of individual differences between the specific
base sequences of their ref.pective DNA’s. It is prima facia evidence for
a major genetic divergence ar.d hence for a wide evolutiot;ary separation.
The vary bioad span of values characteristic of the bacteria as a whole
accordingly reveals the great evolutionary diversity of this particular
biological group and also suggests their evolutionary antiquity (Stanier

et al, 1972).

Although DNA base composition 7 be determined chemically aft{jv
hydrolysis of a DNA sample and separation of the free bases, it can be
determined more easily by physical methods, and these are the principally
used. The “melting point” ’.emperature of DNA (i.e. the temperature at
which it becomes denatured, by breaking of the hydrogen bonds that hold
together the two strands) is directly related to the mol% C+G content,
because hydrogen bonding between C-G pairs 1is stronger than between the
A-T pairs. Strand separation is accompanied by a marked increased in
absorbance at 260 nm, the maximum absorption of DNA, and this <can be

easily measured by ultraviolet spectrophotometry (Stanier et al, 1972).

During the controlled heating of a preparation of double stranded TX!A in
an spectrophotometer, the absorption increases by about 40% The temper-—
ature at the mid-point of the sharp rise in the curve obtained by plotting
temperature versus absorption is called the “melting temperature”, or Tm.
The Tm is correlated in a linear manner with the mol% C+G content of the
DNA (Marmur and Doty, 1962). The higher the Tm value, the higher the mol%

C+G content of the DNA (Johnson, 1981).








