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Fig. 2. Arrangement of POX genes and Northern blot analysis. (A) Arrangement of the POX2 and POX4 genes. ORF of the respective genes are 
indicated by open arrows. (8) Northern blot analysis of the POX2 gene. Cm wt strain IAM12247 was grown on glucose (lane 1), n-tetradecane (lane 
2), n-tetradecanol (lane 3), oleic acid (lane 4) and glycerol (lane 5). Methods: The strains and media used in this study were C. maltosa IAM12247 
(a wt strain) and SD (0.67% Yeast Nitrogen Base w/o amino acids (Difco)/2% glucose). Glucose in SD was replaced by 1 % n-tetradecane, 
n-tetradecanol or oleic acid when necessary. Northern blot analysis was performed by the previously described procedure (Masuda et al., 1994). 

double auxotroph, CHAl, was transformed with the 
4.7-kb Pstl-SacI fragment of pPD2H (Fig. 3A) and histi­
dine prototrophs were selected on adenine-supplemented 
SD plates. Southern analysis of total DNA from a His+ 
transformant revealed a 1.6-kb disrupted Dral band and 
the 2.4-kb band of the undisrupted allele (Fig. 4A, lanes 
1 and 2). This POX2 single gene disruptant was desig­
nated P2D (POX2/pox2::C-HIS5). Then, the P2D was 
transformed with the 4.0-kb Pstl-SacI fragment of 
pPD2A. Southern analysis of total DNA from a 
His+ Ade+ transformant revealed only a 1.6-kb Dral 
band (Fig. 4A, lane 3), indicating that both alleles of the 
POX2 gene were disrupted. This POX2 double disruptant 
was termed P2DD (pox2::C-HIS5/pox2::C-ADEJ). 

The POX4 disruptants P4D (POX4/pox4::C-HIS5) 
and P4DD (pox4::C-HIS5/pox4::C-ADEJ) were con­
structed using the same procedure by using two frag­
ments, the 5.7-kb Xbal fragment derived from pPD4H 
plasmid for construction of the P4D strain and the 5.1-kb 
Xbal fragment derived from pPD4A plasmid for P4DD 
(Fig. 4D). Southern analysis of P4DD strain showed the 
appearance of 4.4 and 3.3-kb Dral-EcoRI disruptant 
bands and the disappearance of the 2.9-kb band of the 
undisrupted allele (Fig. 4B, lane 3). 

TABLE I 

(d) Effect of POX2 disruption on assimilation ofvarious 
carbon sources 

Picataggio et al. ( 1991) reported the sequential disrup­
tion of the POX4 and POX5 genes in C. tropicalis and 
functional block of the ~-oxidation pathway. In contrast 
to these results, the importance of POX2 gene in assimila­
tion of hydrophobic carbon sources is not clear. As shown 
in Table I, the P2DD strain grew on n-tetradecane, n-tetra­
decanol and oleic acid. In contrast, the P4DD strain was 
not able to grow on n-tetradecane, n-tetradecanol and oleic 
acid but able to grow in media containing glucose or 
glycerol. Considering the growth phenotype of the P2DD 
strain, the function of the POX2 gene on assimilation of 
n-tetradecane, n-tetradecanol or oleic acid appears not to 
be important. Okazaki et al. ( 1987) described that the cell 
extract preparation containing both products of C. tropi­
calis POX4 and POX2 showed only half of the acyl-CoA 
oxidase activity exhibited by the preparation that 
was composed of the product of POX 4 gene alone. The 
possible explanation is that the POX2 gene product may 
regulate the activity of the POX 4 gene. 

(e) Conclusions 
(J) Cm POX2 encoded an ORF encompassing 2172 nt 

and a 84-kDa polypeptide (724 aa) was predicted. 

Growth of the wt and CHAI strains, and of POX gene disruptants on various carbon sources 

Strain 

IAM12247 
CHAI 
P2D 
P2DD 
P4D 
P4DD 

Genotype• 

wt 
his5, adel 
pox2::H/S5/ POX2 
pox2::HIS5/pox2::ADEJ 
pox4::HIS5/POX4 
pox4::HIS5/pox4::ADEJ 

Growthh 

Glucose n-tetradecane 

+ + 
+ + 
+ + 
+ + 
+ + 
+ 

• Slash (/) specifies 'diploid' genotype. The DD strains are double disruptants. 

n-tetradecanol Oleic acid Glycerol 

+ + + 
+ + + 
+ + + 
+ + + 
+ + + 

+ 

h Growth activity was determined by colony formation on SD plate and liquid culture in SD media. Glucose in SD was replaced by other carbon 
sources as specified. 
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