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ABSTRLCT

Dothistroniin is & bright ornnge-red pignent produced by

the pinc-necdle pathogen Dothistroma pini Hulbary, the causal

agent of & necrotic discase known as dothistrounal blight. This
conipound, inmplicated as o fungal toxin, has been isolated both

fron laboratory cultures of D.pini and fron infected Pinus radiate

foliage.

Detailed cherical investigation by Gallagher (1971) showed
that dothistromin is a tri -a - hydroxyanthraquinonc fuscd to a
stbstituted tetrahydrobifurcn ring systen. The bifuran ring
noicty is incorporated in othcr fungal netabolites including the
cxtrenely téxic and carcinogcnic aflatoxin conipounds. There is
an increasing body of evidence to suggest thnt these fungol
nctabolites share a comrmon biosynthetic origina

Bionssay has dcnonstrated tho toxicity of dothistronin to

the uniccllular green clga, Chlorclla pyrencidosa, and to tissue

cultures of P.attewunta. The very low level of solubility of
the conpound in aqueous solutions has precluded bioassay using
pinc scedlings. This thesis reports an investigation of the

biochenical changes induced by dothistronin in nicrobiological

systens.
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In the coursc of this invistigation dothistronin hoas been shown
to bc toxic to a range of nicroorgonisns in addition to its known

toxicity to Chlorclla pyrenoidosa. These studices hove sugmested

possiblec ways of increasing the scensitivity of bioassays for
dothistronin,

It was found thot the addition of dothistronin tc liquid
cultures of Chlorella ns an c¢thyl ccetnte solution causcd
reproducible levels of inhibition, provided that the ethyl acctate
concentration was less than 0.5%. Batch culture techniques were
used to establish the levels of dothistromin required for
innibition of growth of Chlorcllc, The ratio of dothistronin
concentration to cell nuaber was found to be an inportant
factor in thc inhibition responsc.

Utilizaticn of synchronous culture techniques pcriittcd the
study of biochemical changes induced by dothistronin throughout
the cell cycle of Chlorella. Results showed o narked inhibition
of the rate of increase of total protein and RNA over the cell
cycle with no significant altcration of the ratc of DNAL increcse.

&4 dose-response curve for dothistronin inhibition of growth
of Chlorclla was established and a norc detailed investigation of
the action of dothistromin in inhibiting growth was undertaken
using radionctive isotopes. By this neans it was shown that

3H—uridine and 14C-phenylalaninc incorporation into cell naterial
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is inhibited within 30 nins of cexposure to the toxin. Difficulties
cnccuntcred in attenpts to obtain satisfactory incorporation of label
into Chlorella DNA-fractions prcvented further invistigotion of the
ceffect of dothistronin on DNA synthesis in this organisn. This lecd
to the investigation of other rhicroorganisns as more suitable
experinental systens frthis study.

Bacillus negateriun KM, proved to bce very scnsitive to

dothistronin nnd showcd rapid incorporation of radionctive

isotopes into protein and nucleic ~cid fractions. Growth curves
cstablished that the inhibitory rntios of dothistromnin concentration
to cell nunbers for this organisr were in the order of 0.25/wg/cell X 108
(as compared to 2.0 ug/cell X 102 Bor Chlorella). At this concen-
tration, over the 30 nin +inc course studied, dothistromin had no
cffcet on the incorporation of 3H— hynidine into the DNA frection.
Inhibition of 3H—uridine incorporation was evident at 6 min and

very narked by 10 nin while the inhibition of 14C—phenylalanine
incorporation into protein was not evident until considerably later.
The cffects of dothistronin in this systen werc compored with thosc
of antibiotics with kncwn sitesof action. Dothistronin inhibition
of 3H-uridino incorporation has a sinilar tirie coursc t0 that shown
by actinonycin D, although narked inhibition by ~ctinonycin D is
evident at 3 nin, whereas dothistronin inhibition is not noticeable

until 6 nin.
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On the basis of these results it is suggested thet
dothistromin interferes with RNA synthesis and that the observed
inhibition of protein synthesis is a2 secondary effect of this
impairment,

Confirmation of dothiztromin action ‘'in situ'by administration
of the compound to pine seedlings is necessary before any definitive
statement can be made concerning its role in dothistromal blight.
However these results indicate the possible importance of
dothistromin in pathology of dothistromal needle blight of pines.
Impairment of the RNA synthetic capacity in pine needle tissue by
the toxin could rapidly lead to cell death and to the necrosis of

needle tissue observed in diseased foliage.
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