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ABSTRACT 

Paxi l l i ne belongs to a large, structural ly and functionally d iverse g roup of 

i ndole-diterpenes and is  synthesised by the fi l amentous fungus Penicillium 

paxilli. A gene cluster for paxi l l i ne b iosynthesis i n  P. paxilli has been identified 

and characterised . However, none of the steps p roposed in the biosynthesis of 

paxi l l i ne or paxi l l ine- l ike i ndole-di terpenes have been val idated . In some 

d iterpene-produci ng fi l amentous fung i ,  i ncluding P. paxilli, two d isti nct copies of 

geranylgeranyl d iphosphate (GGPP) synthase, that catalyses the committed 

step in d iterpene biosynthesis, have been identified . However, the biological 

s ignificance of the presence of two distinct GGPP synthases is not known . I n  

this study, biochemica l analysis of the paxi l l ine gene products i n  P. paxilli and 

subcel lu lar  local isation of the two P. paxilli GGPP synthases , Ggs1 and PaxG , 

were carried out. 

Transfer of constructs contain ing d ifferent combinations of pax genes into a pax 

cluster negative deletion derivative of P. paxilli identified four  Pax prote ins that 

are req u i red for the biosynthesis of a paxi l l i ne intermed iate, paspal ine.  These 

protei ns are PaxG , a GGPP synthase , PaxM, a FAD-dependent 

monooxygenase, PaxB, a putative membrane prote in ,  and PaxC,  a 

prenyltransferase. U sing precursor feed ing experiments, it was confi rmed that 

the indole-diterpenes paspal ine and P-PC-M6 are substrates for the 

cytochrome P450 monooxygenase, PaxP , and are converted to 1 3-

desoxypaxi l l ine .  Fu rther, it was confi rmed that the i ndole-diterpene 1 3-

desoxypaxi l l ine is a substrate for PaxQ , a cytochrome P450 monooxygenase, 

and is converted to paxi l l i ne .  Un l ike PaxQ , PaxP is specific  for indole-d i terpene 

substrates that have a p-stereochemistry . The detection of the indole-d iterpene 

prod ucts was related to the expression of the transgene i n  the pax cl uster 

negative background . 

Reporter fusion studies of the two P. paxilli GGPP synthases ,  Ggs1 a nd PaxG, 

showed that the Ggs1 -EGF P  fusion prote in was local ised to punctuate 

structures whose identity could not be establ ished , and the EGFP-GRV fusion 



protein ,  contain ing the C-termina l  tripeptide GRV of PaxG, was local ised to 

peroxlsomes. 
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