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Introduction n 

Refsum'ss disease, a rare inherited disorder of lipid metabolism, is a neurological syndrome 
firstt described by Sigvald Refsum in 1946. Patients suffering from this syndrome typically 
presentt with four symptoms, including retinitis pigmentosa, peripheral neuropathy, cerebellar 
ataxia,, and an elevated protein concentration in the cerebrospinal fluid. The only biochemical 
hallmarkk of this disorder is the accumulation of phytanic acid (3,7,11,15-tetramethylhexa-
decanoicc acid) in tissues and body fluids of patients with Refsum's disease. Phytanic acid is 
ann unusual branched chain fatty acid which is a minor component of the human diet. Since the 
discoveryy of the accumulation of phytanic acid in patients with Refsum's disease, many 
studiess have focussed on the breakdown pathway including the enzymes involved in phytanic 
acidd catabolism. However, until 1995, studies on the metabolism of phytanic acid have led to 
conflictingg results. It was unclear how many steps are involved in the breakdown pathway, the 
intermediatess were unknown, and the subcellular localisation was unresolved. During the last 
fivee years, several important studies were published including work of the author of this 
thesis,, and the complete structure of the breakdown route of phytanic acid has now been eluci-
dated. . 

AA review of the studies conducted on phytanic acid oxidation including the resolution of 
thee phytanic acid breakdown pathway is presented in chapter 1. The following chapters de-
scribee the individual studies by the author and his coworkers. In chapter 2 the discovery of 
phytanoyl-CoAA hydroxylase (PhyH) activity in human liver is described. PhyH catalyses the 
firstfirst step in the phytanic acid cc-oxidation pathway in which phytanoyl-CoA is converted to 
2-hydroxyphytanoyl-CoA.. This step was shown to be peroxisomal, at least in human liver. In 
addition,, PhyH activity was shown to be deficient in patients with Zellweger syndrome. 
Chapterr 3 describes the discovery that PhyH activity is deficient in a liver specimen from a 
patientt with Refsum's disease. This was the first direct evidence for the enzyme defect in this 
disorder.. Chapters 4 and 5 report on the deficient PhyH activity in liver from patients with 
rhizomelicc chondrodysplasia punctata (RCDP) and other peroxisomal disorders. In chapter 6 
cloningg of the human PHYH cDNA (encoding the PhyH protein) is described, and it is shown 
byy mutation analysis that Refsum's disease is caused by mutations in the PHYH gene. Resolu-
tionn of the PHYH gene structure and detailed mutation analysis is described in chapters 7 and 
9.. Purification of PhyH from rat liver including cloning of the rat PHYH cDNA is described in 
chapterr 8. In addition, immunoblot experiments demonstrate that the first step of the a-oxi-
dationn in rat is also localised in peroxisomes. In chapter 10 the second step of the oc-oxidation 
pathwayy was studied in rat liver. The conversion of 2-hydroxyphytanoyl-CoA to pristanal as 
catalysedd by 2-hydroxyphytanoyl-CoA lyase was shown to be localised within peroxisomes. 
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