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ABSTHLCT 

Dothistrocin is c. bright orrmge-rcd pignont produced by 

the pino-neodlo p'1thogen Dothistronn pini Hulbnry, the cnuso.l 

ii. 

ae;ent of 1': necrotic cl:.sonse lmovm as dothistrouo.l blight. This 

conpound, ioplico.t&d o.s o. fungal toxin, has been isolo.ted both 

fron lQborntory cultures of D.pini e..nd fron inf&ctctl Pinus r::-.dintu. 

foliage. 

Detailed cheLtical investigation by Ga.ll�tghDr ( 1 971 ) shovred 

thnt dothistrooin is o. tri -ct- hydroxyr:mthrnquinone fusocl to o. 

s�bstitutod tetro.hydro�ifure..n rine; systen. Tho bifurnn ring 

ooioty is incorporated in othvr fungal netnbolitos including the 

oxtrenoly toxic and co.rcinogcnic a.fla.toxin cocpouncls. Thoro is 

o.n increasing body of evidcnc0 to suggest tho.t these fung�l 

oot::-.bolites sho.ro c. co�on biosynthetic origin. 

Bion.ssD.y has do;-Jonstrntotl tho toxicity of dothistronin to 

the unicellular green clgn, Chlorollo. pyrenoidoso., nnd to tissue 

cultures of P. a tte"'::tm to.. The vory lmv level of solubility of 

the conpound in aqueous solutions ha.s precluded bionsso.y using 

pine seedlings. This thesis reports o.n investigation of the 

biochenico.l chnngos induced by do thistronin in ni crobiological 

systens. 



iii. 

In th e course of this inv� stigntion dothistronin hns boon shown 

to bo toxic to n rnnge of uicroorgo.nisns in addition to its known 

toxi c i ty to Chlorollo. pyronoidosn. Tlwsu studies hc.vu sugr:osted 

possib le wnys of inc ro:J.sing tho sensitivi ty of bio::ctwc.ys for 

dothistronin. 

It 1n:.s found th<'.t tho ncldi tion of do this tronin to J.iquid 

cultures of Chlorelln ::cs r:m uthyl �'. c otnto solution cnusod. 

re1)roduciblo levGls of inhibition, prov ided thnt the ethyl e .. cotn.te 

concon t rntion 1-rns los s them 0.5)b. Bo.tch culture techniques ivore 

used to estnblish the lovels of dothi s tronin required for 

inhibi tion of growth of Chlorelln. Thu rntio of dothistronin 

concen t ro.tion t o  coll nm1be r wns found to bo nn iuportnnt 

fac tor in tho inhibi tion rosponso. 

Utilization of synchr onous culture tec hniques pc.:rr.littod the 

s tudy of bi ochcr.ri c nl cho.ngos induced by dothistronin throu.shout 

tho coll cycle of Chlorolln. Results showed c. nnrke d inhibition 

of the rnto of increo.se of totnl pro tein nnd RNA over the cell 

cycle \vi th no signif i cant .:'.1 h::rntion of the rnto of DNL incroc.se. 

A dose-response curve for do thistrooin inhibition of grm.rth 

of Chlorelln vms ostnblished "-nd Q norc detailed invostie;o..tion of 

tho ac tion of dothi st ronin in inhibiting grovith uns undertaken 

using rndioo.c tive i so topes. By this nenns i t  was shown that 

3H-uridine r�d 14c-phenylnlnnino incorporation into c ell untGrinl 



iv. 

is inhi bi tod vri thin 30 nins of exposure to the toxin . Dif ficulties 

encountered in a ttor.1pts to ol)tr.,in so. tisfnctory incorpor.:c tion cf le. bel 

into Chlorella DIITA-fro..ctions :tJrcvonted further inv0s tic;·'"' tion of the 

effect of dothistronin on DNA synthesis in this organiso. This led 

to tho investigation of other nicroorgnnis�s as noro suitab le 

experinontnl systens f 'r this study. 

Bacillus negntoriuo ��, proved to bo very sensitive to 

dothistronin n.nd showed rnpid incorporo.tion of radioactive 

isotopc8 into protein o.nd nucleic �cid fractions. Grm,rth curves 

ostnblished thnt the inhibitory r."ltios of dothistronin concentration 

to cell nunbers for this orgnnisE woro in the order o f  0.25)4S/cell X 108 

(o.s cocpo..red to 2.0�tg/ccll X 108 for Chlorclln). At this concen-

tro.tion, over the 30 nin tine course studied, dothistronin ho.d no 

effect on the incorporation of 3H-thynidino into the DNA frc.ction. 

Inhibition of 3n-uridine incorporntion w:J.s evident ,'lt 6 oin and 

very onrked by 10 oin while the inhibition of 
14

c-phenylnlanine 

incorporation into protein 1ms not evident until considcm::cbly lnter. 

The effects of dothistronin in this systeu ·wore conp:cre!11'!i th thoso 

of o..ntibiotics vri th kn01m si t€6 of action. Dothistronin inhibition 

of 3H-uridino incorporation hns n sinilnr tine course to tho.t shown 

by actinonycin D, nlthough narked inhibition by .0ctinonycin D is 

evident nt 3 Din, whereas dothistronin inhibition is not noticeable 

until 6 nin. 



v. 

On the basis  of these results it i s  suggested that 

dothistromin interferes >vi th RNA syn thesis and that the observed. 

inhibition of protein synthesis is  a s econdary effect of this 

impairment. 

Confirmation of dothi3tromin action 'in situ'by administration 

of the compotmd to pine seedlings i s  necessary before any definitive 

s tatement can be made concerning its role in dothistromal blight. 

However these results indicate the po ssible 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 ti ssue observed in diseased foliage. 
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